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EDITORIAL 


FRANKLIN D. RoosEVELT——FORESTER 


HE CHANGE of administration in 

Washington on March 4 bids fair to 

mark the beginning of a new era 
n forestry and in conservation. For the 
hrst time since 1909 there will be a Presi- 
lent in the White House whose actions 
orove him to be forestry-minded, and who 
aas already shown independent and origi- 
hal interest in conservation in general. In- 
eresting, indeed, that it should be another 
Roosevelt. Franklin D. Roosevelt admits 
eceiving his first forestry inspirations 
‘rom the same Gifford Pinchot, who had 
30 much to do in shaping the forestry and 
-onservation concepts of Theodore Roose- 
felt. The latter acquired much of his 
conservation viewpoints after he attained 
fice; Franklin D. Roosevelt, however, 
ings them, well developed, to office with 
lim. The new President has been prac- 
icing forestry on his Hyde Park estate for 
bout twenty years. The New York Section 
£ the Society of American Foresters visited 
his estate on its 1931 summer field trip. 
Jn this occasion the Governor greeted his 
uests from the veranda of the mansion 
nd then gave them one of the most prac- 
ical and common sense talks on forestry 
hey had heard for some time. To their 
urprise and delight, he then escorted them 
) various parts of his forest to explain his 
perations. He has handled his timber on 


a selection basis, producing sawlogs, pil- 
ing, crossties and fuel wood. Several open- 
ings, too poor to farm, were planted. One 
of them now supports a fine stand of 17- 
year-old white pine that has been twice 
thinned and pruned. His plantation of 
tulip poplar is of special interest to for- 
esters, and all of his forest area is of great 
value, and is much used for demonstration 
purposes. Even at Warm Springs, Georgia, 
whence he goes frequently, his energy and 
enthusiasm for trees must have an outlet 
in tree planting. There he acquired some 
abandoned farms and planted them to 
pines, only to find it necessary to go even 
further and organize a local protection 
association for educating the local people 
against the indiscriminate use of fire that 
threatened the young timber. 

As Governor of New York, Franklin D. 
Roosevelt has made full use of his home 
forestry experiments and experiences. He 
supported with his full strength the vari- 
ous reforestation bills presented to the state 
legislature during his term as governor. 
One of them provided for state aid to coun- 
ties for reforestation whereby the state may 
add up to $5,000 to the appropriations 
made by the county for such work. Another 
law gave the state’s enlarged reforestation 
program its start. Another law provided 
benefits, through tax relief, to private 
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owners who engaged in reforesting aban- 
doned farm lands. At the time the first 
state reforestation law was enacted, a plan 
was set up for the acquisition by the state 
and the planting of a million acres of 
abandoned farm land within a period of 
fifteen years. The appropriations required 
for this program after the first two years 
were embodied in a constitutional amend- 
ment called the “Hewitt Amendment” out 
of deference to Senator Charles J. Hewitt, 
Chairman of the Reforestation Commission. 
Governor Roosevelt appreciated the im- 
portance of this amendment to the state’s 
forest policy, but saw the need for an 
active campaign to inform the people of 
the state as to its desirability and bene- 
fits. Consequently he contributed numer- 
ous speeches and radio talks in the fall 
of 1931. The absence of any partisan 
political interest in the amendment was 
forcibly demonstrated by the appearance 
of Governor Roosevelt and Senator Hewitt 
both speaking over the radio the same 
evening, and both supporting the amend- 
ment. This JouRNAL has already com- 
mented editorially upon the New York 
forestry venture in its January 1932 issue, 
as “the largest and most constructive for- 
estry plan yet adopted by any state.” A 
year has passed since the program be- 
came a law. In that period it has been 
shown that the work was taken up with 
serious intentions of carrying it out ex- 
peditiously, economically and without po- 
litical influence. The schedule provided 
for the acquisition of 140,000 acres of 
reforestation areas by the end of 1932; 
but the state has already acquired and 
contracted for 177,000 acres. The schedule 
calling for the planting of 47,000 acres 
by the end of 1932, also has been ex- 
ceeded. This land was acquired at the 
low average of $3.87 per acre, evidence 
enough that the purchase money is being 
wisely administered. ; 

The interest and accomplishments of 
Franklin D. Roosevelt in and for forestry 
as set forth above, stamp him as a prac- 


tical forester. It was because of them 
that the Society of American Foresters 
early the past year elected him an asso- 
ciate member. It must be obvious to th 
reader now, that the official ridicule of 
Governor Roosevelt’s pre-election forestry 
utterances had no basis of fact and was 
made solely for political capital. 

It is particularly fortunate that we 
should have at this time a President with 
such a genuine understanding of, and ex-- 
perience in forestry, for there will be: 
some important national forestry matters; 
requiring his consideration and decisive? 
action—the disposition of the remainder: 
of the public domain, the stabilization of 
the forest industries, what to do with: 
abandoned farm land, the placing of un-: 
employed in forest work, and, a new one, , 
the public acquisition of virgin timber 
lands now in private hands. Federal de- 
partmental reorganization is not included, 
because at the time of writing no one has 
been able to learn what President Hoover’s 
intentions are toward the bureaus that 
handle forest lands. 

As to the disposition of the remaining 
public domain and the further security of 
the national forests, the new President 
will find a wealth of data available which 
he has but to request. His inclinations 
toward the management of wild lands as- 
sure his support in obtaining their proper 
allocation to competent departments. Of 
the great abandoned farm land problem, 
no one need trouble to acquaint Mr. 
Roosevelt. He knows this problem from 
every angle from his New York experi- 
ence. In the planning of work for the 
unemployed in the forest we might expect 
great things too. As Governor, Mr. Roose- 
velt saw to it that about 10,000 men were 
so employed the past season in New 
York. He sees in the forest a huge reser- 
voir of the type of useful work that in- 
volves no increased future maintenance 
costs. We commend to the new President 
the plan adopted by California and de- 
scribed in this JoURNAL in previous issues. 


the stabilization of the forest industries 
Will not be so simple as the problems 
just mentioned. Here the country needs a 
hoosevelt. Several men within the indus- 
ry seem to know what is needed to bring 
bout the desired stability, but they are 
powerless alone to swing the individu- 
alistic timber owners into line. As was 
juggested editorially in this JourNAL last 
nonth, it is the “character of timber 
ywnership” more than anything else that 
s responsible for the timber industry’s 
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plight. If this is so, then it would seem 
that the first step should be the return 
of the private virgin timberlands into 
public ownership and Congress might be 
asked to consider a plan for acquiring 
them. It would be a most unique pro- 
cedure and an event of outstanding im- 
portance, one which would offer Franklin 
D. Roosevelt an opportunity not unlike 
that which the creation of national forests 


offered Theodore Roosevelt. 


THE FOREST PROBLEM IN WESTERN MONTANA 


By I. V. ANDERSON 


Northern Rocky Mtn. Forest and Range Exp. Sta., Missoula, Mont. 


In this article the author gives an interesting history of carrying charges and timber pro- 

duction of a 640-acre tract logged 1887, relogged 1927, and predicted cut for 1967. Interest 

on the original investment and interest on current carrying charges are computed in 
accordance with the prevailing practice of the holding company. 


ducing sites in the ponderosa pine 

and larch-Douglas fir types of west- 
ern Montana are at present in private own- 
ership. Of the 33 billion feet (log scale) 
of timber contained in these two timber 
types, 10.25 billion feet (4.5 private and 
5.75 federal and state) are in the ponderosa 
pine type and 22 billion feet (7 private and 
15 federal and state) are in the larch-Doug- 
las fir type. Summarizing those figures, 
11.5 billion feet (1,310,000 acres) are pri- 
vately owned contrasted to a federal and 
state ownership of 20.75 billion feet (3,- 
079,000 acres). From an ownership stand- 
point, the present problem of continuous 
forest production seems largely a federal 
and state problem. However, it is not. 
The principal reason is that this 11.5 billion 
feet of private timber is located on the best 
timber sites and in the most accessible log- 
ging “shows.” Consequently the rate of cut- 
ting on these pine lands is many times 
greater than on the federal and state hold- 
ings. 

The ponderosa pine type is being cut 
over at the rate of 15,400 acres per year, 
equivalent to a volume of 150 million feet, 
log scale. Only 1,400 acres of this are in 
federal and state ownership, which means 
that the private holdings in the ponderosa 
pine type are being cut over more than 10 
times faster than federal and state holdings. 
In the larch-Douglas fir type the ratio of 
privately-owned cut-over area to federal 
and state is even greater. 

There are three operators in western 
Montana who own or control approximate- 


[ane BULK of the better timber-pro- 


ly 4 billion feet in the ponderosa pine type: 
and 5 billion feet in the larch-Douglas fir ° 
type. During the past five years these: 
three concerns have produced 63 per cent : 
of the cut of lumber and ties in the state, , 
with each averaging a total cut of 82 mil-. 
lion feet per annum. It is estimated that 

within five or ten years four-fifths of the 

lumber production of Montana will be con- 

fined to these three operators. Thus it is 

evident that the present problem of main- 

taining the cut-over forest lands of western 

Montana in a state of continuous produc- 

tion is largely a private land problem. 


THE Stupy AREA 


The area upon which this article is based 
was originally logged in 1887 and later 
relogged in 1927. These two cuttings con- 
stituted a crude form of economic selective 
logging and offered an excellent opportu- 
nity to ascertain some of the financial and 
silvical aspects of such a venture. The 
principal object of the study was to deter- 
mine whether or not a profit resulted in 
holding the property from 1887 for the 
second cut in 1927. 

The area was located on an average pon- 
derosa pine site for western Montana, near 
Greenough on the south side of the Black- 
foot River in Section 35, T. 14 .N., R. 15 W. 
Slash from the cutting of 1927 had been dis- 
posed of on about two thirds of the area, 
but the burning operation had destroyed 
very little of the evidence, stumps and tops, 
necessary for building up volume tables 
needed for determining the volumes logged 
4 


h 1887 and 1927. In fact, the majority 
< the stumps and tops from trees cut in 
887 were preserved to such an extent that 
“ccurate measurements of stump diameter 


shined. The trees on each plot remaining 
Mfter the cutting of 1927 were measured 
With a diameter tape down to a diameter 
§reast high of four inches inclusive. All 
her trees less than four inches d.b.h. were 
jounted. 


MHARACTER OF STAND BEFORE AND AFTER 
CUTTING 


/ A comparison of the stand and volume 
m the Greenough area at various times 
ince the original cutting with present day 
ogging areas is encouraging. 

) On this area there are now 275 ponderosa 
bine trees 7 inches d.b.h. and smaller and 
24, ponderosa pine trees 8 inches and larger, 
ompared to 56 and 10 trees respectively 
n the same d.b.h. classes on the average 
1ewly logged ponderosa pine areas in west- 
rm Montana. Douglas fir advance growth 
s a keen competitor of ponderosa pine. 
[he present residual stand contains a total 
of 418 Douglas fir trees mostly in the d.b.h. 
slasses below 8 inches. This plus 8 larch 
rees makes a total residual stand of all 
species and all sizes of 725 trees per acre. 
in spite of the large number of Douglas fir 
saplings there appears to be little danger of 
sonderosa pine being crowded out. A sufh- 
sient number of pine trees to insure good 
listribution of individuals in the mature 
tand were found in practically all groups 
yf Douglas fir. In all cases the tops of the 
pines extended well above the fir and were 
n a thrifty condition. 

A rather extensive measure of stocking 
vas made at the time of cruising. It was 
mn _a basis of the amount of ground on each 
slot actually occupied by trees with con- 
ideration given to spacing. From 40 to 50 
yer cent of the ground contained a suflicient 
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number of trees to insure a tree growth of 
good quality. The balance of the area con- 
tained scattered trees of abnormal crown 
development or none at all. Blank spaces 
were, however, quite uniformly distributed 
in the form of tractor roads and natural 
blanks over the area. As a while, the area 
as it is today contains a stand of second 
growth far superior to the average newly 
logged ponderosa pine chance. 

Figure 1 shows in brief the combined 
financial and silvical history of the Green- 
ough area. Stand volume data by one-inch 
classes for ponderosa pine, Douglas fir and 
western larch are briefly summarized in this 
chart. In 1887 the residual stand contained 
only 12 trees of all species 8 inches d.b.h. 
and over and 68 trees less than 8 inches 
d.b.h. By 1927, the time of the second cut, 
the residuals 8 inches d.b.h. and larger had 
increased to 42 trees, 29 trees of unmer- 
chantable size of all species and 13 trees of 
merchantable size of all species. The ad- 
vance growth less than 8 inches d.b.h. aver- 
aged 696 saplings per acre compared to 
only 68 in this class after the cutting of 
1887. At this rate of increase in stocking, 
it seems reasonable to expect that the area 
will be fully stocked at the end of the next 
40-year period in 1967. 


FutTurE SAWLOG AND STULL PRODUCTION 


The ultimate utilization of the wood in 
the tree combined with all cost factors is 
the principal consideration in fixing the 
time (years) between cuttings on any forest 
property. All calculations in this study 
were based on production of mining timbers 
and stulls as a primary crop with sawlogs 
(lumber) of secondary importance. 

Figure 2 shows the respective diameter 
increments after release by cutting in 1887 
for the average ponderosa pine and Doug- 
las fir tree left on the area. These growth 
data are applicable to residual stands of 
average site quality in western Montana. 
The average ponderosa pine tree grew 4.1 
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inches in diameter between 1887 and 1927, latter area would excel that of the Green- 
or at the rate of 1.03 inches per decade. ough area, since all trees were selected for 
This is less than the diameter increment of cutting from purely a silvicultural stand- 
1.16 inches shown on a Forest Service tim- point. However, the Greenough area is at 
ber sale area on the Bitterroot National this time far superior to the Forest Service > 
Forest where a similar study was made. area in quantity of advance growth or sap- - 
Naturally the growth increment on the ling size reproduction. Therefore, it iss 
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Fig. 1—History of one acre of ponderosa pine type. Logged 1887, relogged 1927 and predicted 
cut for 1967. 


auch better suited for the production of 
(tull and small timbers. 


‘| The lower part of Figure 1 shows that in 
¢967, or 40 years after the second cutting 


Nnches d.b.h., that will yield a total log 
beale (Scribner decimal C) of 4,270 board 


br more trees per acre 8 inches in d.b.h. 
nd should also be fully stocked with trees 
of sapling size. Most predictions of future 
volume are made by the normal yield table 
method. This method is reasonably accu- 
rate as far as wood production is concerned, 
but the resulting volume figures are difficult 
0 convert into specific products. The 
specific product in this case being mining 
stulls, the prediction of future volume was 
made with that in mind. For lack of a bet- 
ter name, the method used has been termed 
ithe “diameter increment method.” In de- 
tail the application of this method is rela- 
tively simple. 


The diameter increase per decade data 
from Figure 2 for ponderosa pine was ap- 
plied to a detailed stand table showing the 
residual stand in 1927 after logging as fol- 
lows: 


_ For instance, there were 8.7 ponderosa 
‘pine trees per acre in the stand in 1927 that 
were 8 inches in d.b.h. Consulting the 8- 
inch d.b.h. class on Figure 2, we find that 
the diameter increase per decade of trees in 
this diameter class is 1.4 inches. Thus in 
1937 the tree that was 8 inches in d.b.h. in 
1927 will be 9.4 (9) inches in d.b.h. Again 
consulting Figure 2, we find that the diam- 
eter increase per decade for 9-inch trees is 
1.3 inches. Thus in 1947 the tree that was 
8 inches in 1927 will be 10.7 (11) inches 
d.b.h. Referring to Figure 2 once more, 
we find that the diameter increase per dec- 
ade for 11-inch trees is 1.1 inches. Thus 
in 1957 the tree that was 8 inches d.b.h. in 
1927 will be 11.8 (12) inches d.b.h. Twelve- 


inch trees show a diameter increase per 
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decade of 1.1 inches. Thus in 1967, at the 
end of the 40-year period, the tree that was 
8 inches d.b.h. in 1927 will be 12.9 (13) 
inches d.b.h. It is estimated that the 13- 
inch tree is the smallest sized tree that can 
be profitably logged for stulls in 1967. 
Due to the position in the stand of trees 8 
inches d.b.h. and larger, it is thought that 
the mortality of these trees during the next 
40 years will be negligible. Therefore, 
since there were 8.7 trees in the 8-inch d.b.h. 
class in 1927 and the average d.b.h. of each 
of them has increased to 13 inches d.b.h. in 
1967, there will still be 8.7 trees in the 13- 
inch d.b.h. class at that time. A volume 
table based upon present utilization on cut- 
tings adjacent to the Greenough area was 
then applied to the stand figures predicted 
for 1967. A 13-inch tree yields 130 board 
feet, log scale. Hence 8.7 trees will yield 
1,130 board feet of stull material in 1967. 
A similar calculation was made for each 
diameter class that had attained a size of 
14 inches d.b.h. or over by 1967. 


The entire residual stand in 1927 of pon- 
derosa pine, Douglas fir and western large 
was included in this calculation. The vol- 
ume in 1967 of the three species in trees 13 
inches d.b.h. and larger was determined to 
be as follows: 


Ponderosa pine —--........ 3,690 feet, log scale 


Douglas fir 2 ss 480 feet, log scale 
Western larch ____..-- 100 feet, log scale 
ota ltrs er. 4,270 feet, log scale 


History oF CARRYING CHARGES 


A complete tax list of the section from 
1888 to 1931 was secured from the county 
records of Missoula, Powell and Deerlodge 
Counties and is shown in Table 1. No rec- 
ord could be found of taxes having been 
paid prior to 1891, and from that date 
until 1896 taxes were paid only upon that 
part of the section located in Missoula 
County. Prior to 1898 it was impossible 
to ascertain just how the land was classified 
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by the county assessor, but beginning on 
that date and until 1900, 160 acres were 
classified as timberland and 480 acres were 
unclassified. From 1901 to 1903 it was 
classified as grazing land, and as cut-over 
land from 1904 until 1922, when 40 acres 
were classified as timberland and 600 acres 
as cut-over. The classification was again 
changed in 1923 to 440 acres timberland 
and 200 acres cut-over land, which classifi- 
cation remained until 1925 inclusive. In 
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1926 and 1927 only 240 acres were clas-; 
sified as timberland and 400 acres as cut-: 
over; and, of course, after cutting in 1927 
until the present time the entire 640 acress 
has been classified as cut-over land. These? 
changes in classification have been men-- 
tioned to show a few of the inconsistencies 5 
or variations that existed in the classifica- - 
tion of timberland during the past 30 years. . 

Taxable values also fluctuated consider- - 
ably during the last 30 years. The present : 
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Fig. 2.—Ponderosa pine and Douglas fir. Diameter growth per tree after release by cutting 


taxable value of the section based on cut- 
over land classification is $519.00, or the 
Hlowest it has been since 1903, when the area 
as all classified as cut-over land. The 
verage annual tax bill from 1903 to 1931 
finclusive has amounted to $50.43 per year, 
or a tax cost of 7.9 cents per acre. 

Besides giving a complete tax history of 
jthe area, Table 1 shows protection and 
cruising charges since 1902. No charges 
for these items were incurred prior to that 
date. The cruising cost was obtained direct 
from the landowner while the protection 
charges from 1902 to 1921 inclusive were 
assumed as 0.25 cents per acre per year. 
This figure was substantiated by the present 
warden of the Blackfoot Forest Protective 
Association, within whose jurisdiction the 
area is located. It was agreed that it would 
easily cover all protection charges during 
that period. From 1922 until the present 
time the area was listed with the Blackfoot 
Forest Protective Association and the exact 
average annual cost of protection per acre 
was used in computing carrying charges. 
No charges for administration were billed 
against the area, nor was it credited with 
any revenue in the interim between cuttings. 
The section showed an average revenue of 
2 cents per acre, which just balances the 
cost of administration on the average acre 
according to the owner. 

Figure 1 presents in graphic form the 
financial and silvical history of the average 
acre in the study area since the first cutting 
took place in 1887. It also includes a 
prediction of the yield of stulls and sawlogs 
that may be expected in 1967 or 40 years 
hence, with special reference to the cost of 
carrying the property until the cutting of 
1967. The present owner purchased this 
section in 1903 for $1,249.95, land and 
timber included, and it contained an esti- 
mated timber stand of 1,656,500 board feet, 
of which 24 per cent was ponderosa pine 
and the balance mixed Douglas fir and 
western larch. This investment of $1,- 
249.95 was carried by the owner from 1903 
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to 1927, or 25 years. Using 6 per cent sim- 
ple interest, its final value in 1927 at the 
time of cutting was $3,124.87 (Table 1, 
column 11), or the investment value was 
$4.88 per acre. The investment value of 
the taxes for the whole section in 1927 at 
6 per cent simple interest was $1,337.58 
(Table 1, column 11), or at the rate of 
$2.09 per acre. The investment value of 
protection and cruising for the whole sec- 
tion in 1927 at 6 per cent simple interest 
was $145.60 (Table 1, column 11), or at 
the rate of 23 cents per acre. The total 
investment value per acre in 1927 was the 
total of the above purchase price of $4.88, 
taxes $2.09, and protection and cruising 
$0.23, or $7.20 as indicated on the chart 
under 1927. 


Under the caption 1927 (Figure 1) it is 
also shown that a volume of 4,120 feet of 
timber was logged per acre. The invest- 
ment value of this 4,120 feet of timber was 
$7.20, or at the rate of $1.75 per M. Then 
$1.75 represents the cost or investment 
value per M of the stumpage cut in 1927. 
Adjacent stumpage of similar accessibility 
was worth $3.00 per M in 1927; therefore 
it seems logical to assume that these 4,120 
feet should be worth the same. If such was 
the case there was a margin of $1.25 per M, 
or 71 per cent which is a rather attractive 
margin for profit and risk. If the stumpage 
was worth $2.00 in 1927, the margin for 
profit and risk on the transaction would 
amount to 14 per cent, hardly a wide 
enough margin for timber culture. If 3 
per cent compound interest were used in 
the preceding calculation, the result would 
be a cost or investment value of $1.67 per 
M. Thus there is very little difference in 
using 6 per cent simple interest and 3 per 
cent compound interest for the 25-year in- 
vestment period. 

In 1927 the section of cut-over land ac- 
tually possessed no market value, since it 
is doubtful if a sale could have been con- 
summated at any price. It was, however, 
carried on the tax rolls at a taxable value 


JOURNAL OF FORESTRY 


10 


06°86 O€"€6 | S@T'SS 00°C69T Ob9 = IZ61 


U7 aVly STenDS 09°00T OL'T 09°T - 
(Sk $2) 2261 01 20°26 02'T 09° ZE'06 02°S8 SLb'bb 00°0Z61 O69 oe 0Z6T 
061 Woayz ysaroqur S6'6ZT OL'T 09°T C2821 06°0ZT SZL'OF 00°0L6z 0F9 $. 6161 
ejduys juso sed 00°26 OT 09'T 0§'06 ST'S8 S2'€E 00°09Sz 0F9 38 S161 
9 ¥ Tq Surstnsy 16°18 0L'T 09°T 1208 S9°SL SS°6% 00°09Sz 0F9 bs LZI6L 
Bae noi op irg 86°25 OL'T 09° 82'TS PE '8h scree 00°OPPT Ob9 Pn 916L 
‘8S2EET$ spenba Sle OL'T 09°T 28°Se 08"E¢ 08'T¢ 00°0F0T OF9 oi; ST6L 
(81K GZ) 2261 04 16'ZE OL'T 09°T IZ'1¢ bb'6z £8 00°0F0T 069 Se vI6L 
£061 Wory Isaroquy 9T'8z 0L'T 09°T 99% 96° rE 00°0z8 0-9 Zz; S161 
e[duns qu90 od 9 2S°0Z 0L'T 09°T 28°81 SLUT tic 00°09 0r9 ig 161 
4 TE X8L, “28°62 0€°61 OL'T 09°T 09°21 09°9T 6°SZ 00°0F9 09 a II6L 
“e$ spenba (sxx bE'61 OL'T 09°T P9'LT 59°9T 0°9% 00°0F9 OF9 a O16T 
8%) 2c6I % £061 9L'ST OL'T 09°T 90°FI 98°ET S'SZ 00°0¢S OF9 as 6061 
mOITy Isorojur ard 80°9T OL'T 09°T SEPT 9S°ET 192 00°0zS OF 9 ins a ges 8061 
curs 1U99 Jod Q ye 12ST OL'T 09°T IS'€I PLL 91% 00°06¢ 09 xe 2061 
S6°6PS'1$ Jo aor1d 63°bP OL'T 09°T 6S°th LT 0b £61 00°080z 0F9 oa 906T 
eseyoind [eurs1g 26°6¢ OL'T 09°T 2'8E be'9E PLT 00°080z 069 tg S061 
‘SO6PZT$ 0; €2'8I LL'S PPS 96°21 ara bz 00°009 ze) ae bO6L 
0D “AY “A ‘N wosy 28°01 If'p oT'p 16'S L¢°¢ 28% 00°0bz 0F9 z £061 
£06T P®seyoing G2'6 20°P 8'¢ 89°S 96'S £3 00°0Fz OF9 20 Z06T 

Z6°S = ie 26'S 85'S (a 00°06Z 069 rr I06T 
b9°61 be = 59°61 ZS°8T PbS 00°092 O08 09T 0061 
G61 ae Ba 661% 89°0% nad 00°06 08h 09T 668T 
GOLT a aE 2o'LT be'9L v1Z 00°092 08h 09T 8681 
08"¢ is i 08"¢ 8c'¢ 6LT 00°00z Byepou — yep ou 2681 

OO ABATE el'% Ta iv, 4 10'% ¢2'91 00°0ZT Biepou —B1ep ou 9681 

'N © 9681 paquoieg 9E'T ey ~~ #. 9¢'L 82'T OL 00°08 eiepou —Bep ou S68 
SL'b ir = GL'b hb PL 00°0z¢ Biep ou —Byep ou POST 
88° is = 88'Z ZL'Z “LT 00°09T Piep ou —B1ep ou 681 
62°% a Ad ard 91% S'€1 00°09T Biepou —_ Beep ou 268 
88° a = 88° aL] oe 00°09T Biepou —_ ep ou 1681 
“L88T JO 109q “y Pe =< 29 a B1ep ou P]ep ou B1ep ou e]ep ou 068T 
“UIM PUB OgET jo i oR a 3 7 B1ep ou P]ep ou B1ep ou Byep ou 688T 
Tes “Surano peurs1g ie ck = = cae B1ep ou B]ep ou B1ep ou B1ep ou 888T 
Il Ot 6 8 l 9 S b € z I 
syreuay [B10], qso.19Ur Sursmio 489.19]UT SOX], (s][rur) anyea 1PUBT jo LG 
a[durts qu90 pue a, durrs AAT xP, arqexey, uorjBoytssey’y 
Jad 9 38 Sur U0l199101g  4Ua0 red 9 
“SIM.IO pue 78 saxey 
u0T}99}01g 


sasieyo [enuuy 


SIIUVHD SNIAYYVD JO aquooqy 


I q1avy, 


THE FOREST PROBLEM IN WESTERN MONTANA 11 


Second cutting, fall 
of 1926 and win- 
ter of 1927 


of $515.00, or at the rate of 80 cents per 
acre. Cut-over areas containing less poten- 
tial timber values than Section 35, T. 14. N., 
R. 15 W., have been acquired by the Forest 
Service under the land exchange law at 
prices ranging from 50 cents to $1.00 per 
acre. Therefore, 80 cents is used in com- 
puting the cost or investment value of 


FAAOOAMAGLK |] A stumpage on this same area in 1967. If 
ASRLRSSASE [A 
Ssasssseds |s rent were charged on this land value at the 
on li = 3S rate of 6 per cent, not compounded, the ac- 
crued land rental per acre at the end of the 
sgrgganoes|s 40-year period would be $1.92. The an- 
SAHGASHIAS |S nual tax bill per acre for the same period 
SRNR RRR ANN os 
ns was assumed at 10 cents per acre. (The 
average annual tax bill per acre, 1903 to 
eceenaeens|s 1927, was 19 cents.) At 6 per cent simple 
SAS UBSLSSIN |S interest, the investment value of the 10 cents 
Bs = tax bill will be $4.24 in 1967. Likewise 
the protection and administration invest- 
Bees es iptenci eee ment value per acre will be $2.33 in 1967, 
ADA ROnANtreO]e . 
BBN RON HOA | N using an average annual charge per acre of 
DOADSCOMMNAN | © 5 
= ce} 5.5 cents. The total investment value of 
the land rental $1.92, taxes $4.24, and pro- 
eegossrarals tection and administration $2.33, in 1967 
SSAgE HANS |F will be $8.49 per acre. It has been pre- 
Ion . . : 
ech ectibead Sr dicted that the cut in 1967 will be 4,270 
board feet of stull and sawlog material of 
op BBBBRBB| | all species, or each thousand feet of stump- 
es ts et ell ge will h investment value of $8.49 
SASALAAESS | age will have an investment valu : 
aa — 4.270, or $1.99. There is every reason 
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Column 3 contains area in acres classified as grazing land or cut-over land. 


1Column 2 contains area in acres classified as timberland. 
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to believe this stumpage to be worth $3.00 
per M in 1967. Such being the case, the 
margin for profit and risk will be 51 per 
cent. 


CONCLUSIONS 


l. The residual stand after the cutting 
of 1887 produced new stull and sawlog 
material at the rate of 47 board feet log 
scale per acre per year. This was worth 
$3.00 per M in 1927. The financial incre- 
ment per acre per year of new wood valued 
at $3.00 per M was then 14 cents. Besides 
this there was an additional annual finan- 
cial increment contained in the residual 
stand of 1887 which cruised 2,270 feet of 
trees 8 inches in d.b.h. and larger in 1887. 
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This volume had no value at that time, but 
by 1927 the trees had grown to merchant- 
able size valued at $3.00 per M, so they 
were also logged in 1927. Prorated over 
the 40-year period 2,270 board feet show an 
additional annual financial increment per 
acre of 17 cents. The total financial incre- 
ment for the 40-year period is then 17 cents 
plus 14 cents, or 31 cents per acre per year. 

2. Economic selective cutting of pon- 
derosa pine on private lands compared to 
clean cutting is sound from both a silvicul- 
tural and financial standpoint on lands sim- 
ilar to the Greenough area. The logging of 
4,120 feet in 1927 and the excellent residual 
stand remaining are proof to this statement. 

Portions of the area logged on Revais 
Creek on the Flathead Indian Reservation 
during the last two or three years (1928, 
1929,1930) compares quite favorably to the 
Greenough study area as it was in 1887 
after the original logging. A cruise of the 
area on Revais Creek shows a residual stand 
of 2,090 feet per acre, or 180 feet less than 
remained on the study area after the first 


cutting in 1887. Portions of the Montana | 
Logging Company’s cut-over area on Lynch - 
Creek also contain a residual stand of not 


less than 2,000 feet. 


3. Taxes on cut-over lands in western 
Montana are not confiscatory if the tax his- 
tory of the study area is typical. Taxes for 
1931 on the section studied were at the rate 
of $.0406 per acre based on a cut-over land 
classification. 


4. Taxes on the study area, while it was 
classified as cut-over timberland, did not 
constitute an unfair economic burden dur- 
ing the 30-year period. They averaged 7.9 
cents per acre per year. Had the area been 
clean cut and broadcast burned in 1887, it 
could not have sustained an annual tax 
charge of 5 cents per acre, nor could it have 
paid the additional charges for protection 
and administration. 


5. The average ponderosa pine tree grew 
4.1 inches in diameter between 1887 and 
1927, or at the rate of 1.03 inches per 
decade. 


%eB 


Epitor’s Note: Mr. Anderson’s method 
of accumulating interest on protection 
costs, taxes, and the like may raise some 
questions. Consequently, he was asked for 
an explanation and defense of his method. 
His reply follows. Should others wish to 
comment upon this subject, the Correspon- 
dence Department of the JourNAL offers the 
necessary space. 


“The question of interest upon a forest 
investment is, in my opinion, dependent 
largely upon the accounting scheme used by 
the individual holding or operating com- 
pany. The company owning the area upon 
which this article is based is both a holding 
and an operating company. It is safe to 
say that it owns ample timber to operate its 
sawmill on a permanent basis under a 
system of economic selective cutting. It is 
now operating within what might be termed 
one of its operating units of timber contain- 


ing approximately a 20-year supply of tim- 
ber. The study area upon which this article 
is based is located within this operating 
unit. Each year the company writes off its 
protection and tax charges against its oper- 
ating timber. Thus the protection and tax 
charges might be considered not as a carry- 
ing charge, but just as much of an operating 
cost as the cost of skidding logs. In mak- 
ing timber appraisals the U. S. Forest Serv- 
ice of Region One ordinarily allows the 
operator a margin of 6 per cent for interest 
plus another 9 per cent for profit and risk. 
In the light of this, it seems just as logical 
to allow a combined timber holder and 
operator an annual margin of 6 per cent on 
protection costs and taxes if said costs are 
considered as operating costs instead of car- 
tying charges. Perhaps I am not even jus- 
tified in making a 6 per cent interest charge 


against these costs for the year the expen- 
diture was made. 


“The 1931 Idaho Forester (published by 

he School of Forestry of the University of 
ddaho) contains a very interesting article 
y W. S. Rosenberry, General Manager of 
he Winton Lumber Company, on costs and 
istumpage values involved in holding a spe- 
ific timber claim in northern Idaho. Mr. 
osenberry carried the original stumpage 
nvestment at 6 per cent simple interest for 
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the holding period, but disregarded interest 
entirely on protection and tax costs. 

“In my article I have charged 6 per cent 
interest against the original investment. The 
$1,249.95 that the company paid for the 
timber in 1903 was in the nature of a 
stumpage investment and should, as a car- 
rying charge, bear simple interest at 6 per 
cent from the purchase date in 1903 until 
the time of cutting in 1926.” 


RAD 


“T have a grove of little longleaf pines down in the old country [North Caro- 
lina] and I know they’ll have some consciousness of me after all men have for- 
gotten me: I’ve saved ’em, and they’ll sing a century of gratitude if I can keep ’em 
saved. Joe Holmes gave me a dissertation on them the other day. He was down 
there ‘on a little Sunday jaunt’ of forty-miles—the best legs and the best brain 
that ever worked together in one anatomy.” 


In a letter from Walter H. Page to Edwin A. Alderman. From The Life and 


Letters of Walter H. Page. 1927. 


SITE PREDICTION IN VIRGIN FORESTS OF SOUTHEASTERN ALASKA 


By R. F. TAYLOR 


U. S. Forest Service, Juneau, Alaska 


The author discusses the climax forest in southeastern Alaska, its relation to even-aged 

stands, and the effect of logging and other factors on the succession from one to the 

other; he discusses also the possibility of applying ordinary yield table methods of site 

classification to these forests. The principles outlined are of interest to foresters in 

other regions particularly to those who are concerned with the regeneration of mixed 
stands of spruce and balsam fir in the East. 


about forest site and site quality, 

most yield tables deal with its de- 
termination in young even-aged stands, 
from which the tables have been con- 
structed, and the usual method concerns 
itself with total heights of dominants 
combined with total age of the stand. 
With this information, future yields are 
predicted from site index curves, with the 
aid of figures on average stocking of such 
second-growth. 

These methods work very well when 
they are applied to even-aged stands of 
the type from which the tables were 
made. With large areas of such young 
growth the forest manager may use his 
tables to advantage, but not if the remain- 
der of the forest is a climax association 
of all-aged timber. If the forester wishes 
to put such areas of all-aged timber un- 
der sustained yield management, he must 
know how much he can produce in future 
crops after the present more or less de- 
cadent stand is cut off; with such infor- 
mation at hand he can regulate and ad- 
just the areas to be cut by forest users 
in the future. 

If the dominant trees in the present 
stand are essentially even-aged the usual 
method of yield forecasting will work suc- 
cessfully; otherwise the application of 
this method would necessitate waiting un- 
til the present stand on a given area had 
been cut and a new one established. 

The coastal forests of Southeastern 
Alaska have suffered very little as yet 


Namitias MUCH has been written 


from the axe and saw. Here and there 
where the old growth has been removed 
by winds storms, fire, the Indians or Rus- 
sians, even-aged patches of second growth 
may be found in which growth studies 
may be made and yield tables constructed. 
The remainder of the country is covered 
for the most part by a climax forest typ- 
ically all-aged and composed of a mix- 
ture of western hemlock (Tsuga hetero- 
phylla) 74 per cent, and Sitka spruce 
(Picea sitchensis) 20 per cent, with a few 
other species making up the remainder. 

Trouble is encountered at once in at- 
tempting to apply the yield tables in the 
usual manner.to such stands. Let us sup- 
pose that the height-age curves have been 


extended beyond the age where the height ~ 


curves ceases to rise. This may be done 
by measuring trees in even-aged stands 
older than are needed in the yield tables. 
If a sample acre is selected and the 
heights of the tallest tree taken as domi- 
nants, it will be found at once that there 
is a variation of several hundred years 
in age, that obtaining the correct age of 
a slow growing large-sized tree is a slow 
and laborious job, and that averaging such 
ages to apply to the site index curves 
would involve an average error too large 
to consider. However, to continue with 
suppositions, if these ages are averaged 
or the site index of all the individual 
dominants averaged and a figure obtained, 
would it be significant? Quite often in 
this old growth pulptimber, fair-sized areas 
occur where all the larger trees are older 
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than 300 years; since the height curve 
jhas flattened, the height may be read any- 
where along the flat part without much 
error. But again—of what value is this 
figure? 

The principal difficulty lies in the fact 
that the stand is not composed of the 
same individuals that were in it when it 
was younger and even-aged. Following 
through the life of such forests will illus- 
‘trate this. 

A climatic climax forest of the type 
above mentioned is removed by some 
cause and a new stand takes its place. 
This group of trees is even-aged and, 
according to yield data, it is composed 
of approximately half spruce and_ half 
hemlock by basal area. Both species are 
found in the dominant stand and haven’t 
: a great deal of variation in their heights 
until they become mature. The total 
height of the spruce at maturity, however, 
is usually greater than that of hemlock, so 
that if the spruce are removed when the 
stand has reached its maximum height, 
the average height would be lowered. This 
is exactly what happens. As the trees 
become mature and veterans die and fall, 
their places are taken by the species best 
suited to grow in the small opening made 
available. It must be capable of germi- 
nating and surviving in the raw-humus 
of the coniferous forest floor and in the 
meager light of such a habitat. Hence 
hemlock finds its way into the group and 
as time goes on the upper crown classes 
are composed of greater percentages of 
this species. Cedar also will be found as 
an understory in some parts of the region 
but seldom in the dominant class. Over 
the region as a whole the climax is 
reached when the stand is once more com- 
posed of about 74 per cent hemlock. 

A similar trend is found in the Douglas 
fir region according to Munger (4). There 
the even-aged fir is gradually replaced by 
more shade-enduring hemlock and cedar 
as the climax association is reached. The 
prevalence of even-aged stands in that re- 
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gion is due to fire destroying the climax 
and causing second-growth fir to take its 
place. In Southeastern Alaska forest fires 
are extremely scarce owing to the high 
precipitation and lack of a dry season. 

Many of our timber sales in South- 
eastern Alaska occur in stands that are in 
the process of transition from even-aged 
to all-aged climax. In some of them the 
transition is far advanced, as at Warm- 
chuck, Point Trollop and Port Camden 
(Table 1). In others a high percentage 
of the trees are still close to even-aged, 
as at Long Island, and in others the en- 
tire stand is still even-aged, as at Helm 
Bay and Ham Cove. The three sales— 
Helm Bay, Betton Island and Virgin Bay 
—are close to each other geographically, 
as are the three following sales shown in 
Table 1. It is probable that these stands: 
originated from the same cause—windfall, 
fire or insect attack. 

As the hemlock and spruce in the 
young stand differed but little in height, 
it makes no difference which species is. 
used for height measurement, or if both 
are averaged. In mature old growth, 
however, there is considerable difference 
in the heights attained. The total height 
of spruce of the dominant class would 
give results higher than an average of the: 
two, or of hemlock alone. Either species. 
could be used for height measurement as. 
the height curves are identical up to the 
site index age of about 100 years. If 
these site index curves were extended, 
based on heights of dominants averaged 
for both species in the old stands, it 
could be expected that there would be an 
apparent decrease in site index as the 
stand became composed of greater per- 
centages of hemlock. However, when we 
extend the site curves for spruce and 
hemlock separately, it is found that these: 
old growth stands of 75 to 80 per cent 
hemlock have a mature height falling 
considerably below the average shown in 
the site index curves. In other words, 
there appears to be an actual decrease in 
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producing power as the spruce is lost 
and the soil deteriorates. 

A site is usually considered to be of a 
certain quality or value determined by 
the sum of all the factors reacting on it— 
“the sum of the effective conditions under 
which the plant or plant community 
lives” (6). In the region being discussed 
there is little doubt that the final or 
stable climax will be much the same as 
it was before the forest was removed by 
windfall or fire and if undisturbed will 
remain essentially unchanged as long as 
the factors affecting the site remain the 
same. However, there is no reason to 
suppose that these factors do not change 
considerably when a forest is removed 
and the soil exposed; then our poorest 
hemlock pulptimber area, with its acid 
litter and podsolized soil, is exposed to 
increased light and to change of tempera- 
ture. Decomposition sets in and the soil 
becomes less acid, provides nitrates and 
in short becomes more favorable for 
spruce survival. The site, so far as seed- 
ling growth is concerned, has changed 
and improved a great deal. Now, with 
the new stand established, the soil will 
become poorer until it once more reaches 
the raw humus condition of the climax 


forest. The young stand after reaching ma- 
turity will also become poorer in quality 
with the gradual drop in spruce content, 
not only because the trees are shorter, but 
because stands high in hemlock have 
poorer soil conditions and are slower 
growing. 

It has been intimated above that a site 
is not always a site, per se, unless it is 
in the undisturbed climax forest condi- 
tion. Any interference with this climax 
will alter some of the site factors and 
hence change the character of growth. A 
certain set of site factors, if constant, will 
maintain a certain type of growth. With 
such a definite alteration in conditions as 
that imposed by removal of the virgin 
timber a change in certain of the factors 
of site is bound to occur. 

Studies by Toumey and Kienholz (7), 
Craib (1) and others indicate that re- 
moval of the stand of timber increases 
soil moisture. Li (3) shows that surface 
soil temperatures are higher in the open 
than under forest canopies. Light is, of 
course, increased by the removal of the 
canopy, and Hessellman (2) has shown 
the improvement in the acid forest litter 
of a humid northern coniferous forest by 
increased light. Add to this the effect of — 


TABLE 1 


AGF RANGE OF TREES MEASURED ON TIMBER SALES’ — TONGASS NATIONAL FOREST 


Sc 


Age Classes 


. ee eee 
Locality 125 175 225 275 325 375 425 475 525 575 

Warmchuck ———____ = 1 15 22 13 5 2 12 
GCarrollminiet wees os 7 4 10 10 1 
PorteGamdeny. == 12 5 22 8 ll 9 4 5 
Piel rollop ees one 2 3 1 ea 6 1 1 8 
Chickamin River _._.__. 19 43 25 10 7 
Long island: 2 4 50 18 a 4 3 l 
Feline bay eee 5 Slee —jo0 TF 
Bettongid. = yrs. 
Virging bay all 


i ee 
Vesta Bay 


320 
pawmill Cove == yrs. 
Eo all 
a 


*These ages were counted on about 25 per cent of the trees measured 


table construction. on each sale, for volume 


SITE PREDICTION IN VIRGIN FORESTS 


mechanical mixing of the surface litter 
with the mineral soil as a result of 
logging and about the only site factors 
unchanged are those pertaining to topog- 


raphy. The climate is the same, however, 


and eventually the stand, if undisturbed, 
will develop into a climatic climax type 
similar to the one removed, but the point 
is that forest management assumes the 
removal of the new stand at some such 
age as 100 years and thus the new even- 
aged stand will be continually changing 
its site factors throughout its life, follow- 
ing a certain cycle. For example, when 
logging begins the forest floor is a thick 
mat of moss and undecomposed litter, be- 
neath which lies a podsolized soil. It is 
more or less cold and acid and lacking 
in nitrates. When veterans in this climax 
forest fall only hemlock is capable of 
filling the opening unless the roots up- 
end and mineral soil is exposed. 

With the cutting of the climax the first 
change in the cycle begins. Increased 
light and soil moisture hasten decomposi- 
tion of the acid litter and create more 
favorable conditions for spruce growth. 
Increased surface soil temperature favors 
seedling growth but may, of course, have 
an unfavorable effect during dry hot 
weather. Growth of lesser vegetation com- 
petes with seedling survival but causes de- 
posit of broadleaved litter which lessens 
acidity and aids speedy decomposition, 
soil aeration and fertility. Studies on cut- 
over areas in Southeastern Alaska show 
the change of vegetation from ericaceous 
shrubs in the old forest to less acid-loving 
shrubs, pointing to decreased acidity and 
increased nitrates (5). 

Thus the first step in the cycle is an 
improvement in certain site factors for 
seedling growth and especially for spruce 
growth. The latter point is important as 
it indicates the reason for second-growth 
stands having approximately double the 
percentage of spruce found in the climax 
association. It also points to a pre-climax 
of heavy spruce per cent and shows a 


Lia. 


tendency of cut-over land to revert or step 
back in the progression from bare land 
toward a climax. 

With continued action of light, warmth 
and moisture on the bared area, condi- 
tions continue to be more favorable for 
spruce and the content of this species in- 
creases in the seedling stand, competing 
with the more prolific hemlock until in 
the average stand for the region spruce 
has attained a goodly percentage of the 
basal area when the crowns close. The 
second part of the cycle now sets in. 
Shrubs of the cut-over land type disap- 
pear and their litter decomposes. Litter 
from the pure conifer forest accumulates 
and heavy shade endures. Moss and a 
few ferns may be the only growth under 
the stand and the soil deteriorates. The 
site factors have changed once more. 

This even-aged stand develops with 
spruce gaining the upper crown classes 
and hemlock forming part of the domi- 
nant, more of the intermediate and most 
of the suppressed crown classes. The 
ccmbination of species serves to make for 
tall clear boled spruce and best growth. 
In the average stand the mean annual 
increment reaches its maximum point at 
about 75 years of age. If stands are 
rotated on this basis or on a basis of all 
trees having passed a 4 inch or 7 inch 
diameter for pulpwood production the 
cutting age will in any case be below 
150 years, and probably about 100 years 
of age. Thus with such management the 
climatic climax will not again be reached. 
Should they be left uncut these second- 
growth forests would, of course, continue 
to develop to maturity and decadence, 
veterans would fall and as before stated, 
be replaced by hemlock until the climax 
is reached with the consequent reduction 
of volume due to opening up, shorter hem- 
lock heights, and slow growth of young 
hemlock replacing the falling veterans. 

With the cutting of the second-growth 
under management the soil will be in 
poor condition, but not in such a bad state 
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as in the climax association, as only a 
thin layer of moss and coniferous litter 
is left to decay. Investigations show that 
the podsol layer is thinner in stands hav- 
ing a high per cent of spruce (provided 
it is not a pure stand) than in stands 
with a high per cent of hemlock. Partly 
due to this and partly due to the higher 
per cent of spruce available for seed trees, 
the opening up of this type of growth 
should show more favorable seedling con- 
ditions than the removal of the climax. 
With the establishment of even-aged 
second-growth forests the application of 
the yield tables ceases to be a problem. 
The foregoing statements show, however, 
that the “site index” of the climax forest, 
even if it did measure the value of the 
growth on the area tested, does not indi- 
cate the quality of second-growth that 
will be cut at 100 years of age. Just as 
plant indicators show the condition of an 
area at the time it is examined and give 
no indication of the future condition un- 
less the complete and detailed successional 
stages are known, so our trees as plant 
indicators in the old stand show the site 
quality of the land for producing a climax 
forest, but give no indication of the qual- 
ity of future stands unless accompanied 


by detailed knowledge of successional 
stages, and variations of these stages due 
to logging. 
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SEED SOURCE AND QUALITY 


By GEORGE S. PERRY anp C. A. COOVER 


Penna. Forest Research Institute, Mont Alto, Pennsylvania 


From an extensive study of the influence of the source of seed of shortleaf pine, pitch 
pine, tulip poplar and white ash upon its quality, the author concludes that size of fruit 
is a poor index, but that weight is roughly proportional to germinative energy and seedling 
vigor; that the source as to location in the crown, has little bearing on germinability; 
and, that cones which mature and scatter their seed first have heavier seed than those 
ripening later, but that an inordinately large number are hollow. The article points out 
the extreme variations among individual trees as to ‘quantity and quality of seed produced. 


HEN collecting and extracting 
VV seeds, foresters have often raised 

the questions whether seeds from 
the top, middle or base of tree crowns 
differ in quality or germinative energy; 
and whether those from the tip, middle or 
base of cone fruits vary also. The size 
and weight of cone fruits is relatively 
variable for many tree species. Are the 
| variations in seed quality between large 
and small or heavy and light cones con- 
stant and marked enough to be worthy of 
consideration when securing seed? Indi- 
vidual trees also differ greatly in the size 
-and frequency of seed crops borne. Are 
there equally great differences in the qual- 
ity of their seeds crops? 

The simple studies hereafter described 
and reported upon in a preliminary way, 
were intended to shed light on some of 
these matters for four of the important 
trees of the eastern United States. 


2 SHORTLEAF PINE 


In October, 1930, cones were collected 
from a number of different shortleaf’ pine 
(Pinus echinata) trees on the Mont Alto 
State Forest. The trees were climbed and 
samples, of from 10 to 20 cones each, 
taken from the ends of the branches (1) 
in the top of the tree crown, (2) about 
the middle of the crown, and (3) from 
the lower third or base of the crown. 
The cones were each weighed separately 
and further subdivided into three groups: 


(a) big. or heavy, (b) medium, and (c) 
small or light cones. This gave nine 
types of cones. The seeds were extracted 
by solar heat, and viability tests were 
carefully made without removing the 
wings or subjecting the seeds to a win- 
nowing process. For comparison, cones 
were also collected indiscriminately from 
a number of scattered trees. A few rep- 
resentative cones from most of the original 
samples were reserved and their seeds ex- 
tracted separately to show the variation in 
seed quality between individual trees. Re- 
sults are shown for five of the trees in 
column 2 of Table 1. The conclusions 
below are founded on that table and much 
additional data which cannot be presented 
due to lack of space: 

1. All seeds of tree No. 1 were pale 
red brown and very uniform in color, 
whether germinable or lacking an embryo. 
Seeds of tree No. 2 were small, spherical 
in’ tendency and black in color, with 
nearly white, delicate filmy wings. With 
the exception of these two trees, as a gen- 
eral rule, the darker colored seeds were 
much better in quality than the paler 
ones. 

2. Cone size, shape and weight, as 
well as seed color, wings, and germinabil- 
ity, differ greatly from tree to tree. Some 
individuals bear relatively few cones while 
others fruit heavily nearly every year. 
Trees that produce seed of high quality 
should be marked and favored as a seed 
supply source. 
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3. Size of cones is of little value as an is based on cones from a greater number 
index of seed quality. Many small and of trees, and indicates rather consistently 
medium-size cones contained more and _ that smaller cones are preferable to large 


better seeds than the larger ones. This ones. 
feature is better shown in Table 2 which 4. Cones from the top of the crown 


TABLE 1 
VARIATIONS IN CONES AND SEEDS BORNE ON DIFFERENT PARTS OF TREE CROWNS 


Sample Good embryos by cutting test Tree per cent for 
designation, Tulip poplar Shortleaf pineWhite ash white ash at end 
(tree and crown) (per cent) (per cent) (per cent) of one year 
INGHERL ALO D Bet eee ee 80 11 87 38 
Middl eyes ee meee oes SS 72 8 90 57 
DAS pert es et ees ee re 58 6 73 44 
Average for No. J OE eee 
INGA EOD aa ee ee 48 15 90 57 
Midd Lewes et eee: er 59 15 90 23 
as Ge ed 28 17 85 39 
IAVELAPeTORUNOs 20 ee eee 45 16 88 39 
INOMRORLOD porter. Srna ete 52 27 99 54 
Mmiddleg sees eae 45 13 94 58 
base Ria ser re ee 28 Ba 94 43 
‘Average: for. No. 3 2 42 21 96 ay 
INOMEGtOp we to ee 60 14 101 28 
Midd 6 pees Se bs 40 22 100 26 
pases eee ta Sees 38 8 100 34 
“Average for No, 45 46 15 100 29 
INGSEEDE LOD we eee 2 47 24 99 5 
middiogee = = oe See 32 21 98 19 
ascent ee 33 19 85 24 
Average for No. 5 37 21 94 16 
a 2 ee Oe 
INO AO {tO Deere 19 95 6 
MIG CLL omer eee eee a 8 92 5 
base geese er wee a 12 94 16 
FAV OTA PO sLOT aN Ome Ome nee ee 13 94 9 
Se 2 ee ae 
No. 7 top 45 70° 7 
middle gis 41 29: ] 
basewenneees = 8 5 23 0 0 
Avera ostOlgN O.nk( meee 36 33 3 
a ee) 
Ome LOD ee ee 24 95 10 
rag ee ee ~ 21 86 6 
ASO Ras eee 12 
Average for No. 8 _. 19 us 86 = 28 
ae. ee. 
No. 9 Oe ee ag aente - 26 97 24 
middle -—_-----____-_______-___- 20 92 29 
base coat 25 67 19 
Average for Now 9 3 ; 4 85 24 
a CS 
No. 10 top Po EE an ee Re Se — 24— 95 54 
LCL os ete a 20 93 5 
base | 18 95 5 
pyorage-for No..10) 2 2] 95 37 
Meanetoreall stop eee - 55 24 93 So) Saal 
Mean for all middle 45 20 87 30 
iean; torgallebase see ee 37 18 77 27 
Mean for all seeds —— 46 21 86 28 


*Seed weevils were abundant in samples from ash t i 
n ree No. 7 and fairly frequent in m 
These insects were more numerous in seeds from the base of tree crowns shee ha fost 


*The mean values at the end of this table include d : 
5 ata from other “p4 
Fisted above. trees in addition to the ones 
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are best. Those from the middle are 
nearly as good. Cones from the base or 
lower third of the tree crowns are appar- 
ently inferior as a source of germinable 
seed, yet the tests are scarcely conclusive 
enough to warrant discrimination. It is 
not know how seedlings from the three 
sources will compare in respect to vigor 
of early growth. 

The data in Table 2 support the fore- 
going conclusions, and indicate in addi- 
tion that cones which mature and open 
early are not as desirable in quality of 
seed as those which are somewhat slower 
to ripen. The seeds from the early-open- 
ing cones are larger and heavier, yet they 
have fewer good embryos. Detailed ger- 
mination figures showed that seeds from 
_the precocious cones germinated two or 
three days in advance of the average for 
the species. 

When seeds are cleaned in the usual 
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way by being dropped through a current 
of air, it will eliminate many of the hol- 
low seeds and those with weak or shriv- 
eled embryos, so it is probable that the 
heavier seeds remaining would have about 
the same per cent of germinability, re- 
gardless of origin in respect to cone size, 
crown level, or individuality of parentage. 
Of course, a few chance trees bear cones 
with an extremely high proportion of 
empty seeds, and naturally should be 
avoided in seed collection. Careful seed 
cleaning is indicated as an important aid 
in guaranteeing satisfactory germination 
results for this tree in the forest nursery. 


Pitcu PINE 


Cones were collected from 11 repre- 
sentative pitch pine (Pinus rigida) trees 
and handled as heretofore described for 
shortleaf pine. Miscellaneous cones for 


TABLE 2 


QUALITY OF SHORTLEAF AND PITCH PINE SEEDS FROM VARIOUS SIZES OF CONES FROM DIFFERENT 
PARTS OF THE TREE CROWN 


Shortleaf 


Viability per cent 
estimated by cutting estimated by cutting 


Pitch pine 

Actual germination 
in 52 days plus ap- 
parently good seeds 


pine 
Viability per cent 


Designation of sample, and examination and examination remaining 
(crown part and cone size)* (per cent) (per cent) (per cent) 
Peonesiia lee = Se 41 59 50 — 2 
TING (ONANEDSY, PSL ooneieoe oe ee pee ze 54 75 51— 3 
1 eee ee (No test made) 87 77 — 8 
Average for top cones _-__-_____. 48— 74 59 — 4 
Middle, small 2 jac SY 82 52 68 — 0 
Medi ss eee a 58 60 38 — 15 
|e 7 ese a 47 67 59 — 7 
Average for middle cones 62 60 Ss c= 
Pasemciidl | es ee nee 57 57 59 — 4 
MYC CLUE pee Se 43 68 632 
|OIG "Stouts et a ee 33 70 68 — 4 
Average for basal cones —. 44 60 as i Hy 
Average for miscellaneous early open- 
ee as Bete aie 41 53 49 — 2 
Average for small cones —-____ S - = — : 
f auinconcsieee a ay 
Average for medium cones ee = eee 


Average for big cones 


64 58 — 5 


Average for all cones —.__-___ | 


1Table 2 is based on different samples of cones of shortleaf pine than is Table 1, although in part 
collected from the same trees and in the same manner. 
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check purposes were also secured from 
many scattered trees. Tables 2 and 3 
summarize some of the data secured. 
These seem to warrant the following inter- 
pretation: 

1. Larger cones yield heavier seeds 
with longer wings. The heavier seeds are 
somewhat superior in germinative energy. 
Cones vary considerably in size from tree 
to tree, but for a given tree the cones are 
rather uniform regardless of the crown 
level where they are borne. When the 
cones were sorted into size classes, it was 
noted that nearly all the samples from a 
tree would fall into the same class, thus 
rendering the analysis of results difficult. 

2. Cones from the top of the crown 
are slightly better than those borne fur- 
ther down. 

3. Early opening cones from the sam- 
ple trees and from other sources averaged 
significantly larger than those from the 
same trees that were slower to cast their 
seeds, but they contradicted the general 
tule that larger cones bore better seed 
than small cones. As in the case of short- 
leaf pine, the seed from precocious cones 
germinated noticeably earlier than that 
from the other samples. 

4. So far as current results show, the 
differences in seed quality are too small 
and irregular to justify rejection of small 
cones, or restriction of collection to a 
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definite portion of the tree crown in order 
to. secure superior seed. 

5. Individual trees were noted as be- 
ing greatly above the average in both 
quantity and quality of seed crops. 


Tuite PopLaR 


Cones of tulip poplar (Liriodendron 
tulipifera) were collected and handled as 
described above for the pines. Table 1 
gives some of the data secured from ten 
representative trees whose cones were most 
carefully studied. The most pertinent 
fact derived from this study was the great 
variation in the quality of seed borne by 
different trees. This was noted more or 
less obviously for the pines, but it was 
very marked in respect to the two hard- 
woods studied. A bushel of tulip cones 
from trees No. 7 or No. 10 would produce 
more seedlings than four bushels from 
tree No. 1. Since trees show such pro- 
nounced individuality in seed production, 
it may be asked whether site, light, or 
general thrift of a tree are factors which 
influence cone bearing and viability of the 
‘seed. This study and copious notes over 
a ten-year period answer the query with a 
qualified negative. All three of the above 
cited trees grow on good soil and are co- 
dominant. Tree No. 1 has a normal crown, 
is 32 years old, 62 feet tall, 14.7 inches 


TABLE 3 


VARIATIONS IN WEIGHT AND SEED QUALITY FOR PITCH PINE CONES FROM DIFFERENT PARTS OF TREE CROWN 


Weight of cones 


Average 
Crown part (grams) 
Cioneswtromtop = at 12.31 
Cones from middle__—__._ 12.11 
Gonestiromebase = ee 12.25 
Average for mixed early-opening 
cones from all parts of tree_. 12.58 


While it is apparent from Table 3 that pitch 
large sample is taken, regardless of crown origin, 


Viability by germination 
on porous clay plate, 
followed by cutting all 
ungerminated seeds at 


Maximum Minimum end of 52 days 
(grams) (grams) (per cent) 
21.53 5.26 64 
19.15 (Av 62 
22.38 5.97 67 
Base Top 51 


pine cones differ considerably in size, yet when any 


the average size is quite uniform. 


———s 
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in d.b.h., and showed but 3 annual rings 
in the last radial inch. Tree No. 7 has 
an open narrow crown, is 27 years old, 
60 feet tall, 9.1 inches in d.b.h., and had 
8 rings in the last radial inch. Tree No. 10 
has a normal crown, is 47 years old, 76 
feet tall, 15.6 feet in d.b.h. with 5 rings 
in the last radial inch. Yet tree No. 1 
produced relatively few and inferior seeds. 
There are strong indications that the vege- 
tative growth made by the best seed trees 
is much less, as a rule, than that made by 
poor seeders growing under the same set 
of cite factors. Of course, notably un- 
thrifty trees bear relatively few and small 
cones containing few and weak embryos. 

The cones of tulip poplar are on the 
average equally heavy and large irrespec- 
tive of crown level origin. The average 
viability for seed derived from small, me- 
dium and big cones was, respectively, 23, 
20 and 21 per cent. For cones from the 
top, middle and base of tree crowns it 
was, respectively, 24, 20 and 18 per cent. 
These data warrant the conclusion that: 

1. Small cones are not inferior to large 
ones as a seed source, but may even be 
better, since long wings account primarily 
for cone length and weight. This feature 
is a vegetative development and probably 
stressed by the tree at the expense of the 
embryo. 

2. Cones from the top of tulip tree 
crowns are about 30 per cent superior to 
those from the lower third. Since the cone 
crop is heaviest and can be most easily 
gathered from the upper portion of tree 


crowns, restriction of collection is advis- 
able. 

Twin embryos were found in many tu- 
lip poplar seeds. Nearly two per cent of 
the 4,000 seeds dissected might have given 
rise to two trees. In no case, however, 
were there more than two embryos per 
seed. Certain trees showed polyembryony 
of this type to a very notable degree, so 
frequent was this in the top-crown sample 
from white ash tree No. 4 that the pos- 
sible germination was above 100 per cent 
of the seeds dissected. Compared on the 
basis of viable seeds, twin embryos were 
several times as common for tulip poplar 
as for white ash. 

Twenty cones were chosen objectively 
from a composite lot and studied as to 
the quality of seeds in the tip, middle and 
base of the cone, after discarding basal 
bracts and the poorly developed abnormal 
seeds, less than one-half inch long, at the 
extreme tip of the cones. The seeds were 
separated into three piles from the tip, 
middle and basal thirds of the cone. These 
seed samples showed, respectively, 30, 32 
and 28 per cent viability. The small 
spread indicates that all the seeds from a 
given cone are about alike in quality. 


Waite AsH 


Samples of seed were collected, about 
as described for the pines and tulip pop- 
Tar, from ten nearly or quite open-grow- 
ing white ash (F raxinus americana) trees. 
The seeds were investigated as heretofore 


TABLE 4 


VARIATIONS IN QUALITY OF WHITE ASH SEED CORRELATED WITH ITS WEIGHT 
re LUE aEEEEENEEE ES EESnY GEER ERE leet 


Seed samples classified by analysis of 
collections made from top, middle 
and base of tree crowns 


Light seeds (14,000 or more per pound). 
Medium seeds (11,000 to 14,000 seeds per pound) 
Heavy seeds (11,000 or less per pound) 2 
Average of all seeds from all trees studied 


Average number per cent at end 


Average total 
weight of all 
trees grown 


Average tree 


of seeds per of one year in from 100 seeds 
pound nursery bed (ounces) 
16,246 BPRS 13.6 
12,136 20.3 11.8 
9,746 oa 17.7 
10,898 28.0 15.4 
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indicated, in so far as their nature permit- 
ted, and in addition 100 seeds from each 
sample were stratified in sand over win- 
ter and planted in separate and uniform 
rows the following spring (1931). The 
rows were each four feet long and were 
so arranged and treated as to give each 
lot of seed an equal chance to germinate 
and develop. The results are illuminating. 
The course of germination for the several 
samples varied greatly as to: (1) prompt- 
ness and completeness, (2) ability of the 
seedlings to get through the soil, and (3) 
resistance to drought and other hazards 
afterward. The seedlings were carefully 
dug, freed of earth, and weighed, mea- 
sured and counted at the end of Novem- 
ber, 1931. Results are given in some de- 
tail in Table 1 and a summary of some 
of the data in Table 4, but many facts 
indicated should be checked by further 


research. 


In cutting 3,000 seeds 22 were found 
with twin embryos. Three types of wing 
variation were noted: (1) unsymmetrical 
sword or scimitar shaped, (2) symmetri- 
cal with wings in two planes intersecting 
along the longitudinal axis, and (3) near 
or quite symmetrical with a wing of three 
planes or flanges diverging from the longi- 
tudinal axis of the seed. 

White ash bore a relatively full and 
high quality seed crop in 1930, yet Table 
1 demonstrates that some trees, such as 
No. 3 and No. 10, were very much better 
seed sources than such others as No. 6 and 
No. 7. The practical nursery results show 
that a bushel of seed from the former 
trees would yield as many seedlings as 8 
or 9 bushels from the latter. As in the 
instance of tulip poplar, it would seem 
very desirable that seed collectors and 
foresters keep records of seed bearing for 
individual trees, in order to secure from 
the best of these, seed of optimum vigor 
in reproduction. Parallel row nursery 
tests for the best seed trees, as outlined 


for this study, can be readily made and 
will give a definite picture of the progeny 
that will be produced. 


Tables 4 and 1 demonstrate the superi- 
ority of heavy and large white ash seeds 
over those which average smaller and 
lighter in weight. This superiority is a 
practical one which is demonstrated in 
field germination, persistence and growth. 
It can scarcely be detected in cutting test 
results, but by winnowing or fanning seed 
the nurseryman may improve the vigor of 
the stock he grows, as does the farmer 
when he eliminates small and light grain 
from his seed wheat. 


GENERAL CONCLUSIONS 


1. Trees vary widely within a species, 
under the same or comparable conditions, 
as to both quantity and quality of seed 
borne. Good seed trees should be desig- 
nated in some way so as to secure from 
them the seeds required year after year 
for artificial forestation. Only in this way 
is it possible to get the best seed at the 
lowest cost. This will also permit a rec- 
ord and certain control of the features of 
heredity. It works in well with the idea 
of seed stations, or special areas of choice 
forest growth set aside and managed pri- 
marily for production of tree seeds. How- 
ever, seeding as well as vegetative vigor 
should be considered when choosing the 
trees to serve as the parents of the future 
forest. 


2. For the species studied, size of fruit 
is a poor index of seed quality, but the 
weight of seeds and embryos is roughly 
proportional to germinative energy and 
seedling vigor; as best illustrated by the 
white ash data in Table 4. 

3. The portion of the crown from which 
seed is collected has little bearing on ger- 
minability for these four trees, or on the 
seedling vigor of white ash, but the seed 
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from the top third of the crown is slightly 
superior to that borne lower down. 

4. For all the cone fruits studied, those 
which mature and scatter their seed first 
have heavier seed than those ripening 
later, but an inordinately large number 
are hollow. Seeds from precocious cones 


germinate more quickly than the average 
for the species. 

5. Data not given here, as well as that 
cited for tulip poplar, support the thesis 
stated recently by C. G. Bates! that the 
best seed crops are borne by those trees 
with moderate vegetative vigor. 


BBR 


“Tt will perhaps be urged, that during a period of profound peace, there is 
little inducement for planting or even for taking care of those plantations which 
are already on the ground, from the great depreciation in the value of timber, 
arising from the very extensive importation of that article from America; and the 
supply from that quarter being inexhaustible, the price will continue low, and hold 
out no inducement to the planter in this country. An American war hasbeen, and 
may be still anticipated; and a long state of peace is a circumstance to which we 
have no right to look forward. 

“In the event of an American war, the supplies fe. that quarter will be in 
a great measure cut off; and, as timber does not resemble any other crop, sown in 
spring, and reaped in full maturity in autumn, a time of peace is fully as proper 
as a season for planting as a time of war; and the present holds out many ad- 


vantages for planting, for work is scarce, and labour is done at a cheap rate.” 
From The Forester’s Guide by Robert Monteath. London, 1836. 


1Bates, C. G. A New Principle in Seed Collecting for Norway Pine, Journal of Forestry, May, 
1931, page 661. ; 


WHITE-PINE WEEVIL ATTACK ON SCOTCH PINE 


By H. J. MacALONEY,! anp J. W. JOHNSTON? 


Division of Forest Insects, U. S. Bureau of Entomology 


Scotch pine is one of the hosts of the white pine weevil (Pissodes strobi Peck), but the 


injury generally is slight. 


Northern strains of this tree appear to have the ability to 


withstand attacks in a great degree. The probable reasons, advanced by the authors, for 
this are the vigor of the tree and the consequent heavy flow of pitch. 


usually has been considered as 
“commonly” or “occasionally” at- 
tacked by the white pine weevil (Pissodes 
strobi Peck). As a general rule the in- 
jury is slight and a greater amount of 
damage is done by squirrels or changes in 
weather—injuries causing malformations 
which are sometimes erroneously attribut- 
ed to weevil attack. Hosley? has com- 
mented on the fact that squirrel injury to 
Scotch pine is very serious in some locali- 
ties, and Belyea and MacAloney* found 
that much of the crookedness and dead 
leaders in Scotch pine plantations at Great 
Bear Springs, near Fulton, New York, 
were really caused by weather injury. 
The crookedness so prevalent in some 
of the older Scotch pine plantations in the 
Northeastern states has caused this species 
to be frowned upon as a tree for planting. 
In practically every case information on 
the source of seed is unavailable from the 
records of these older plantations. The 
source of seed is now known to be very 
important so far as Scotch pine is con- 
cerned, as this species is very susceptible 
to climatic influences, particularly the 
mean annual temperature. This is an ac- 
cepted fact in Europe, and Swedish for- 
esters have found that moving the progeny 
from straight parent trees through a 
change of 1° of mean annual temperature 


S matt PINE (Pinus sylvestris L.) 


reduced the chances of producing straight 
trees very appreciably. Within the past 
decade, therefore, considerable attention 
has been paid, in the Northeast, to the se- 
lection of seed from locations in Europe 
having a climate similar to that in this re- 
gion, in order to get a variety most likely 
to develop into vigorous trees. The so- 
called “Riga strain” of Scotch pine has 
been extensively planted in certain locali- 
ties throughout the Northeast, and up to 
the present time the resulting plantations 
have proved very satisfactory, especially 
in the straightness of the boles. 

This vigorous strain of Scotch pine is 
subject to squirrel damage, but a probable 
ability to withstand attacks of the white 
pine weevil has become apparent during 
the past three years. This fact was so no- 
ticeable in plantations on the Harvard 
Forest at Petersham, Massachusetts, and 
the Mount Toby Forest of the Massachu- 
setts State College that it was decided to 
make a rather comprehensive examination 
of plantations in order to ascertain if this ~ 
were the case in all plantations where a 
northern strain of Scotch pine was 
planted. 

Accordingly observations were made in 
plantations at Harvard Forest, Mount 
Toby, the Massachusetts State Forests at 
Otter River and Erving, the Massachusetts 
State Federation of Women’s Clubs Forest 


“Assistant Entomologist, U. S. Bureau of Entomology, New Haven, Conn. 
"Field Assistant, U. S. Bureau of Entomology, New Haven, Conn. 


*Hosley, N. W. Red Squirrel Damage to Coniferous Plantati i i 
Food Habits. Ecology, Vol. IX, No. 1, pp. 43-49. saan 1928. peer ee N 
“Belyea, U1. C., and MacAloney, H. J. Weather In 


Changing 
jury to Terminal Buds of Scotch Pine and Other 


Conifers. Journal of Forestry. Vol. XXIV, pp. 685-691. October, 1926. 
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in Petersham, the Pack Forest at Warrens- 
burg, New York, and the Rockwell 
Springs Experiment Station of the New 
York State College of Forestry, Syracuse, 
New York. In addition observations were 
made on individual trees in places in 
Massachusetts, Connecticut, and New 
York. With the exception of three, all 
the plots were in plantations set out in 
abandoned fields or pastures. The three 
exceptions were in plantations at the Har- 
vard Forest, and on these areas there also 
were hardwood sprouts, sweetfern, rasp- 
berries, and high-bush blueberries. Al- 
though it is a well known fact that the 
most advantageous way to protect a sus- 
ceptible species from attack by the white 
pine weevil is to grow it in mixture with 
hardwoods, this was not the reason for 
planting the Scotch pine in these areas. 
It was hoped that the admixture of species 
would serve as an aid in producing 
straight boles on the Scotch pine trees, 
should they prove susceptible to crooked- 
ness. The mixture also has undoubtedly 
served to limit white pine weevil attack in 
the same manner as in white pine planta- 
tions, and trees which had their tips above 
the general crown canopy level were liable 
to attack. In many cases this is just what 
happened. During the course of the in- 


vestigation, however, it was found that in 
all the plots the number of leaders dead 
because of weevil attack was very much 
less than the number actually attacked and 
in which eggs had been laid. The relative 
amount of attack and the number of lead- 
ers actually killed compared with the to- 
tal number of trees examined are shown 
in Table 1. 

As in the case of white pine, the pres- 
ence of pitch droplets exuding from feed- 
ing or egg punctures is the first evidence 
of attack. Those leaders most heavily at- 
tacked will have the upper portion of the 
preceding season’s leader covered with 
pitch. When the first observations were 
made at Harvard Forest, early in July, 
1931, the severity of attack was rather ar- 
bitrarily listed as heavy, medium, slight, 
and none. A second examination was 
made late in August and the number of 
dead leaders in these plots was noted. Of 
the six leaders which succumbed to wee- 
vil attack it was found that three had no 
emergence holes but had been weakened 
to such an extent by the feeding of the 
larvae that they could not survive al- 
though the larvae themselves were even- 
tually smothered in the pitch. The se- 
verity of attack and the number of dead 
leaders are shown in Table 2. 


TABLE ] 


THE RELATIVE AMOUNT OF ATTACK AND THE NUMBER ,OF LEADERS ACTUALLY KILLED COMPARED WITH 
THE TOTAL NUMBER OF TREES EXAMINED 


Number of Total number Number of Number of 

plots Locality of trees leaders attacked leaders killed 
4 Harvard Forest, Mass. 521 298 6 
2 Otter River, Mass. 400 186 16 
2, Erving, Mass. 400 193 2 
6 Warrensburg, N. Y. 1,200 232 7 
iz, Syracuse, N. Y. 400 33 ae 
1 Petersham, Mass. 65 20 = 
2 Mount Toby, Mass. 400 148 8 
19 Total 3,386 1,110 39 

Per cent 100 32.8 1.15 


Note: Examinations, in 1932, of the plantations at the Harvard Forest, Erving, Petersham, 
Mount Toby, Warrensburg, and, in addition, plantations in the vicinity of Saratoga and Ballston 
Spa, N. Y., show this same apparent tendency to withstand attacks. 
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TABLE 2 


THE SEVERITY OF ATTACK AND THE NUMBER OF DEAD LEADERS IN FOUR PLOTS AT HARVARD FOREST, 
PETERSHAM, MASSACHUSETTS 


eee SS SS ee 
Leaders dead 


Number 
ae of trees Heavy Medium Slight None in August 

1 231 15 30 67 119 2 

2 100 a 26 39 28 1 

3 100 7 18 27 48 2 

4 90 9 26 27 28 wer 
Total 521 38 100 160 223 6 
Per cent 100 Ths 19,2 30.7 42.8 1.15 


Leaders which are killed have the wilt- 
ed appearance characteristic of weeviled 
white pine leaders. On those which sur- 
vive, the bark usually has a more or less 
roughened appearance, depending on the 
severity of attack. Sometimes the feed- 
ing gallery of a larva may be rather 
plainly outlined and in such cases what 
appears to be an area of wound tissue is 
present. This roughened area, on the 
leading shoot, may persist for a number 
of years, but the stem appears to be 
healthy. In most cases, however, the 
height growth, because of the shock of 
the attack, will be somewhat less than in 
a tree which has not been attacked. 

In the opinion of the writers the prob- 
able reasons for this apparent ability to 
withstand attack by the weevil are the 
vigor of the tree and the consequent heavy 
flow of pitch. Many of the leading shoots 
are nearly an inch in diameter at the base 
and by the end of the second season of 
growth (which is the season of attack) 


some have been observed that were over 
one and one-half inches in diameter at the 
base. The bark is also considerably 
thicker in these vigorous trees than in 
those with more slender leaders and this 
also may be a cause contributing to the 
ability to recover from attacks. 

The writers do not wish to give the im- 
pression that all strains of Scotch pine ap- 
parently growing vigorously will show 
this ability to recover from attack, as it is 
well known that in some localities the spe- 
cies has been reported as being heavily 
infested. In the plantations studied, how- 
ever, most of which are recorded as hav- 
ing been grown from seed from Northern 
Europe, it is apparent that the number of 
leaders actually killed by the weevil is but 
a small fraction of the number attacked. 
The propensity to crookedness, so notice- 
able in older plantations, is practically 
missing, but squirrels may cause consider- 
able damage by clipping the tips or re- 
moving the apical buds. 


SUSCEPTIBILITY TO BLISTER RUST OF THE TWO PRINCIPAL 
RIBES* ASSOCIATES OF SUGAR PINE 


By J. L. MIELKE? anv J. R. HANSBROUGH? 
Division of Forest Pathology, U. S. Bureau of Plant Industry, Portland, Ore. 


The white pine blister rust has not yet been discovered in California—the main range of 
sugar pine. Ribes (currants and gooseberries) are the alternate hosts of this important 
and destructive forest tree disease. There are two principal Ribes associates of the sugar 
pine, In the formulation of any sound control program to combat the rust, information 
concerning the ability of these two Ribes species to harbor and spread the disease is 
essential. To secure this information, a large number of these. plants were imported into 
British Columbia where they might be tested under heavy rust-infection conditions. Re- 
sults of the tests, which were conducted over a period of three years, show that both of 
these California Ribes are high in susceptibility to the blister rust. 


ITH THE discovery in 1921 of 
¢ the white pine blister rust (Cro- 
nartium ribicola Dietr.) on west- 
ern white pine (Pinus monticola D. Don) 
in western North America (3), a new and 
difficult problem confronted our forest con- 
servation agencies. Immediate plans for 
the control of this disease were necessary. 
Very little was known regarding the reac- 
tion of the western Ribes to infection (5), 
and before any sound control program 
could be formulated, information concern- 
ing their ability to harbor and spread the 
disease was essential. Accordingly, studies 
were started immediately to ascertain the 
susceptibility and capacity to produce 
sporidia of the principal Ribes associates 
_of western white pine (2, 3, 4). 
Considering the rapid spread of the rust 
(3), invasion of the California stands of 
sugar pine (P. lambertiana Doug.), was 
highly probable. This made it imperative 
to have information on the susceptibility 
to the disease of the two principal Ribes 
associates of sugar pine, the Sierra goose- 
berry (Ribes roezli [Reg.] Cov. & Brit.) 
and the Sierra currant (R. nevadense 
Kell.). Spaulding had published in 1922 
(5) the results of greenhouse inoculations 
of these two species up to that time. On a 
basis of one successful inoculation out of 


two trials on R. roezli, he classified it as 
subject to slight infection (X); and on a 
basis of two successful inoculations out of 
three trials on R. nevadense, he classified 
it as subject to a medium degree of infec- 
tion (XX). However, the basis in number 
of plants and number of inoculation tests 
was so small that these results needed sub- 
stantiation. Accordingly, in the spring of 
1923 an attempt was made to grow cuttings 
of these two species at Qualicum Beach, 
British Columbia, but all of them died be- 
fore any test could be made (2). In the 
same year, rooted plants of these two spe- 
cies were placed in an experimental garden 
at Daisy Lake, B. C., where they would be 
subjected to natural infection. Four small 
plants of R. roezli and two of R. nevadense 
survived during 1924 and gave indications 
that both species were highly susceptible to 
the rust. Here again, the small basis made 
the results inconclusive. Further attempts 
were made in 1927 to grow these Ribes but 
with indifferent success, principally be- 
cause the large plants used failed to estab- 
lish themselves. In the following year, 
somewhat younger and smaller plants were 
used. Most of these grew well and fur- 
nished the basis for the study herein de- 


scribed. 


?The genus name Ribes is used in this paper to include both currants and gooseberries. 
2Assistant Pathologist, U. S. Bureau of Plant Industry. The writers are indebted to H. G. Lach- 
mund, C. N. Partington, and T. S. Buchanan for assistance in the studies described in this paper. 
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EsTABLISHMENT OF EXPERIMENTAL PLOTS 


From an ecological point of view, this 
study should have been carried on in Cali- 
fornia where native Ribes bushes of these 
two species could have been tested under 
their optimum growth conditions. Such a 
procedure, however, would have resulted 
in the introduction of the blister rust dis- 
ease into a region hitherto free from it. It 
was, therefore, necessary to select places 
within the range of the disease, i.e., some- 
where in British Columbia. 

Owl Creek and D’Arcy, B. C.,? were 
chosen as the best available areas. Climatic 
conditions at Owl Creek are fairly similar 
to those most prevalent in the sugar pine 
type of California. 

A comparison of temperature and mois- 
ture data from the two regions is given in 
Table 1. 

Owl Creek is in the fairly dry Douglas 
fir type and D’Arcy is just within the drier 
yellow pine type. The data in Table 1 show 
that climatic conditions at Owl Creek are 
similar to those in the California area ex- 
cept for the greater annual snowfall at the 
latter place. If such data were available 
for D’Arcy, the climate there would prob- 
ably be found to agree even more closely 
with that of the sugar pine type. 

In 1928, approximately one hundred 
each of young plants (3 to 7 years old) of 


Ribes nevadense and R. roezli, imported 
from the Stanislaus National Forest in 
California, were set out in adjacent plots 
at Owl Creek. A like number were planted 
at D’Arcy. The plot sites at both localities 
varied from dry to moist, and from open 
to partially shaded. To facilitate establish- 
ment of the plants, inoculation was de- 
ferred until the spring of 1930, at which 
time nearly seventy per cent of them were 
living and available for the test. Natural 
infection, though present prior to 1930, 
was not severe enough to weaken the plants 
in any appreciable degree. 

Seventy-five winter currants (R. san- 
guineum Pursh.) at Owl Creek, and sixty- 
nine prickly currants (R. lacustre [Pers.] 
Poir.) at D’Arcy, native to the immediate 
vicinity of the California Ribes plots, were 
included in the study to allow for the prop- 
er evaluation of the degree of infection on 
the imported plants. The fact that these 
native plants were somewhat older and 
larger than the California plants was con- 
sidered irrelevant, because previous inves- 
tigations on the susceptibility of western 
Ribes have indicated that in general the 
age of the test plants has slight, if any, in- 
fluence on the degree of infection, except 
possibly in the case of very young and suc- 
culent seedlings or of very old overmature 
bushes—neither of which were included in 
this study. 


TABLE 1 


COMPARISON OF CLIMATIC DATA IN THE SUGAR PINE REGION OF CALIFORNIA AND AT OWL CREEK, B. C. 


Tenath Temperature (Fahr.) Precipitation (inches) 
Eleva- of Average 1930 data Average 1930 data 
Region Pree) jee Sees Highest Lowest een Most Least ane 
Owl Creek, B.C. 880 23 46.0 ea ae 29.87 ne ae 40.5 
California’ ___ B76 24 gue tone sre PY Parry | ions 


*Average of data at five stations in the su 
Quincy, and Yosemite. 


2Owl Creek and D’Arcy are stops on the Pacific Great E 
five and ninety miles, respectively, north of Vancouver, B. C. 


gar pine region—Canyon Dam, Lake Eleanor, McCloud, 


astern Railway, approximately seventy- 
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‘INOCULATION AND EXAMINATION? 


In the early spring of 1930 and of 1931, 
at the time when the young Ribes leaves 
| were just appearing, each plant was inocu- 
lated with aeciospores taken from cankers 
on western white pine at Owl Creek. A sim- 
ple but effective method was employed— 
fruiting cankers were collected and placed 
in large paper bags which were used in 
bellows fashion to shower the leaves with 
| spores. The inoculation in 1932 was accom- 
plished by waving a few fruiting cankers in 
the air around the plots and also by hang- 
ing a few such cankers in nearby bushes 
and trees. The reason for this light inocu- 
lation is explained later in the discussion 
of results. 

During the three seasons examinations 
were made at approximately monthly in- 
| tervals from the time of inoculation until 
mid-September when the plants were ap- 
proaching complete defoliation. At each 
examination the number of infected leaves 
on each bush was recorded, and estimates 
were made of percentage of surface of in- 
fected leaves infected, and percentages of 
infected surface bearing telia, bearing ure- 
dinia, dead before the production of telia, 
and lost through defoliation before the 
production of telia. A complete record 
of infection for each individual bush was 
thus secured. 


RESULTS 


A summary of infection data at the time 
of the last examination for each of these 
four Ribes species for the year 1930 and 

1931 is given in Table 2. Infection was 
fairly uniform on all plants within each 
species, regardless of varying conditions; 
therefore, averages by plots and localities 
are not presented. Infection was slightly 
heavier on the plants grown in partial 


shade than on those in the open but not 
enough to necessitate separate treatment 
for them. 

According to data obtained in previous 
investigations (1, 2, 3, 4), R. lacustre is 
generally lightly susceptible and produces 
relatively few telia, and R. sanguineum is 
moderate both in susceptibility and in the 
production of telia. These conclusions are 
borne out by the information given in 
Table 2. 

In comparison with these two species, R. 
nevadense is high in susceptibility and in 
production of telia, whereas R. roezli is 
very highly susceptible to infection but 
low in the production of telia. With refer- 
ence to this latter species, it should be 
stated that early defoliation of the test 
plants by the rust appears largely respon- 
sible for the low percentage of total leaf 
surface bearing telia. The majority of 
leaves were heavily infected at the time of 
the initial examination in both years, and 
even at that date—early June—consider- 
able defoliation was in evidence. By the 
middle of July, from 60 to 80 per cent of 
the leaves had fallen. This left only 10 to 
25 per cent of the infected surface to pro- 
duce telia during the remainder of the sea- 
son. 

It was believed that lighter initial in- 
fection of R. roezli might cause less early 
defoliation and result in an increased telial 
production. Accordingly all species tested 
in 1930 and 1931 were in 1932 given a 
light inoculation as previously stated. Re- 
gardless of this light inoculation, the 1932 
data showed the same general trend in de- 
velopment of the rust on all species. Since 
weather conditions this season were very 
favorable to the development of the rust, 
it appears probable that with either light 
or heavy inoculation R. roezli is compara- 
tively a very poor producer of telia. Light- 
ly infected leaves fall from the plants al- 


‘The methods described in this section were devised in 1924 and 1925 by H. G. Lachmund who 


initiated the. present study. 


These methods have been used with consistent success in many of his 


large-scale studies of the susceptibility of western Ribes species to blister rust (3, 4). 
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most as rapidly as heavily infected ones. 

Except for R. lacusire, which is a vari- 
able host, the percentage of total leaf sur- 
face infected and bearing telia are consis- 
tently higher in 1930 than in 1931 (Table 
2). Climatic conditions somewhat more 
favorable for the development of the rust 
in the former year were responsible for 
this difference. The same general ratio be- 
tween the percentages of total leaf surface 
infected and bearing telia remains the same 
for both years for the four species. The 
striking difference in the amount of infec- 
tion on R. sanguineum for the two years 
is thought to be referable to climatic varia- 
tions. 

The Sierra gooseberry (R. roezli) must 
be regarded as a very susceptible host to 
the white pine blister rust, and the Sierra 
currant (R. nevadense), while not so high- 
ly susceptible as the former, must also be 
considered an excellent host for the dis- 
ease. Both species should be classified in 
Spaulding’s scale of susceptibility (5) as 
subject to heavy infection (XXX). 

Judging from the results of this test, any 
effective protection and control program 
for California must call for the eradication 
of both species. 


SUMMARY 


Studies were conducted over a period of 
three years to determine the susceptibility 
to the white pine blister rust of the two 
principal Ribes associates of sugar pine in 
California, R. roezli and R. nevadense. In 
1928, plants from the Stanislaus National 
Forest in California were transplanted at 
Owl Creek and D’Arcy, B. C., where cli- 
matic conditions are fairly similar to those 
in the sugar pine region in California. All 
plants were inoculated in the spring of 
1930, 1931, and 1932, and infection data 
were taken at regular intervals throughout 
the three seasons. 

Data for these three years show that both 
of the California Ribes species are high in 
susceptibility to the disease. In 1930 and 


TABLE 2 


SUMMARY OF INFECTION DATA BY RIBES SPP. AND YEAR 


Percentage of total 
leaf surface 


Percentage Number of leaves 


Number of bushes 


Percentage 
of leaves 


of bushes 
infected 


Bearing telia 


Infected infected Infected 


19,365 
21,849 


Examined 


Examined Infected 


Year 


Ribes 


0.88 
0.49 
22.63 
16.55 


d3.01 
39.22 
34.19 


88.76 
89.18 


21,818 
24,501 


145 143 98.62 
130 128 98.46 


1930 
1931 


R. roezli _. 


100.00 


PAS 


95.91 
89.16 


5,699 
8,030 


5,942 
9,006 
18,688 
28,538 
28,652 
32,128 


121 121 
128 128 100.00 


1930 
1931 


R. nevadense —._. 


no 
aN 


5/50 


0.47 
Zap 
31.61 


9.34 
75.00 
99.44 
66.63 


1,746 
21,404 
28,492 
21,407 


100.00 
100.00 


69 
69 


69 
69 
74 
73 


1930 
1931 


R. lacustre 


19.98 
3.38 


7.00 


100.00 
100.00 


74 
73 


1930 
1931 


R. sanguineum ______ 
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1931 heavy infection of R. roezli hastened 
defoliation of the test plants to such a de- 
gree that most of the infected leaves fell 
before telia could be produced. This spe- 
cies was lightly inoculated in 1932—a fa- 
vorable year for rust development — and 
again produced very little telia. R. neva- 
dense consistently produced abundant telia. 


REFERENCES 


1. Hahn, G. G. 1928. The inoculation of 
Pacific Northwestern Ribes with Cronar- 
tium ribicola and C. occidentale. In Jour. 
Agr. Research, Vol. 37, No. 11, pp. 
663-683. 


2. Lachmund, H. G. 1924. Studies on white 


pine blister rust in the West. (Report for 
1923). Office of Forest Pathology, Bur. 
Pl. Industry, April 1. 


. 1926. Studies of white pine 


blister rust in the West. Jour. For., 


Vol. 24, No. 8, pp. 874-884. 


. 1928. Investigative work, 


1928, Office of Forest Pathology, Port- 


land Branch. In Report and Proceedings 
of Meeting of the Trustees — Western 
White Pine Blister Rust Conference, held 
in Portland, Ore., December 7, Mimeo- 
graphed. 


. Spaulding, P. 1922. Investigations of the 


white-pine blister rust. U. S. Dept. Agr. 
Bul. 957, pp. 19. 


% B® 


“The day is coming when there is going to be a premium on solitude. If a man 
can find a piece of land anywhere in this country where he can’t hear a bell ring or a 
whistle blow that’s the place he’ll want for a,home.” 


HERBERT HOOVER. 


VOLUME TABLES FOR MISSISSIPPI BOTTOMLAND HARDWOODS 
AND SOUTHERN PINES 


By JAMES W. GIRARD 
Logging Engineer, U. S. Forest Service, Washington, D. C. 


This article describes a method of making volume tables for use in extensive forest 

inventory surveys. The method produces tables that take into account local forest and 

lumbering conditions, are adaptable to large areas, and are easy to apply. A statistical 

analysis of the author’s data shows that a reliable volume table can be made, based only 
on diameter if measurements are taken on about 1,000 trees. 


sion are intended for use in the For- 

est Survey in the South. One of the 
first problems to be solved was the con- 
struction of volume tables for hardwoods 
that would meet the requirements of the 
Survey. Anyone familiar with the form 
and characteristics of the Mississippi Del- 
ta hardwoods knows that the ordinary 
conventional method of constructing vol- 
ume tables to a fixed top diameter will 
not work in this region. Here, it is very 
important to determine within reasonable 
limits the percentage of volume for each 
species that is represented by the high 
grade material commonly referred to by 
lumbermen as No. 1 and No. 2 logs. 
There is practically no difference between 
the utilization practices of the different 
operators in this region so far as the No. 
1 and No. 2 logs are concerned, and it is 
particularly important to be able to deter- 
mine as closely as possible the volume of 
material in these grades. The wide varia- 
tion in utilization is in the material below 
the No. 2 quality grade. Therefore, it is 
necessary to construct volume tables that 
show not only the volumes of trees of dif- 
ferent sizes and merchantable lengths, but 
also the volume of each log, so as to per- 
mit the estimation of any portion of the 
tree by log and grade, and also deductions 
for any cull sections of length. 


p | ‘HE VOLUME tables under discus- 


Harpwoop VoLuME TABLES 


Many of the hardwoods in the Missis- 


sippi Delta region, ranging in size from 
24 to 36 inches d.b.h., have only from one 
to two merchantable 16-foot logs. The 
taper, for all the species in this region, 
from the top of the first log to the limit 
of merchantability is fairly uniform and 
as a general average no wide variation 
was found between the tapers of different 
species. The limit of merchantability is 
reached before any great difference in the 
form of the bole is found; as a general 
rule, a 30-inch tree of any of the hard- 
wood species in the Mississippi Delta, 
with one merchantable 16-foot log, has 
practically the same scale as the butt log 
in a tree of the same diameter having 3 or 
more merchantable 16-foot logs. 


Most of the cruisers in the South use 


volume tables only as a check on their 
judgment. Some estimate the number of 
logs per thousand feet, board measure; 
others, including some of the best cruis- 
ers, make an ocular estimate of the diam- 
eter inside the bark at the top of the first 
log and then estimate the taper above this 
point. 

It was decided that the most satisfac- 
tory method of making volume tables for 
the Mississippi Delta hardwoods would be 
to determine for the important species 
first, the relationship between the d.b.h. 
outside bark and the top diameter inside 
bark of the first 16-foot log, and, second, 
the average taper of each 16-foot log for 


the remaining portion of the tree. It has — 


been found that a reliable volume table 
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can be constructed by this method without 
measuring trees in all diameter classes. 

One hundred trees are sufficient to make 
a good volume table for red gum if the 
measurements are evenly distributed over 
several broad diameter classes, as for in- 
stance 16, 26, 36, 46 and 56 inches. In 
using these diameter classes it would be 
entirely practicable to use a spread of 4 
inches in each diameter class provided 
that the weighted average d.b.h. is com- 
puted. If a sufficient number of measure- 
ments have been taken to establish the 
relation between the d.b.h. and the d.i.b. 
at the top of the first 16-foot log and the 
average taper per 16-foot log, it is a very 
simple matter to make a volume table by 
curving the Scribner Decimal C rule and 
reading from this curve the scale of each 
butt log to the nearest tenth of an inch of 
diameter. For the logs above the first log 
the average taper per 16-foot log can be 
applied. 

The ratio of the diameter inside bark at 
the top of the first 16-foot log to d.b.h. 
varies from 64 per cent for green ash to 
81 per cent for forked-leaf white oak. For 
most of the species, this ratio falls be- 
tween 74 and 78 per cent. The average 
taper per 16-foot log from the top of the 
first log to the limit of merchantability 
varies from a minimum of about 1.5 
inches for green ash and Nuttall oak to a 
maximum of about 2.4 inches for honey 
locust. Most of the species have a taper 
of from 1.7 to 2 inches per 16-foot log 
from the top of the first log to the limit 
of merchantability. Measurements were 
taken on 1,200 hardwood trees for volume 
table purposes. 

Measurements on red gum, are used in 
this article to illustrate the method. It 
was found that the top of the first 16-foot 
log inside the bark was approximately 80 
per cent of d.b.h. for 16-inch trees, 78 per 
cent for 20-inch trees, 77 per cent for 30- 
inch trees, 75 per cent for 40-inch trees, 
and gradually falling off until the ratio 


was almost exactly 70 per cent for 60-inch 
trees. 

The red gum curve (Fig. 1) shows the 
top diameter by 4-inch diameter classes as 
determined from the field measurements. 
From this curve the top diameter of the 
first 16-foot log can be read for any diam- 
eter class to the nearest tenth of an inch. 
As determined from the measurements of 
200 red gum trees used in developing the 
volume table, the taper between the top 
of the first and second 16-foot logs was 2 
inches; the taper between the second and 
third logs 1.8 inches; that between the 
third and fourth logs 2.1 inches; that be- 
tween the fourth and fifth logs 2 inches. 
It might be mentioned, however, that there 
are very few 5-log trees. 

The top diameter of the first 16-foot log 
was read from the taper curve and a taper 
of 2 inches per 16-foot log was used for 
the other logs. The volume table was 
constructed on this basis, so as to show 
the scale of each log in each diameter 
class in addition to the total scale for a 
2, 3, 4 and 5-log tree. Ninety-eight trees 
were selected at random from the measure- 
ments which had been taken and the vol- 
ume table scale was compared with the 
actual scale of the butt logs only: 


Actual stale 2... 25,790 feet 
Volume table scale 26,010 feet 
Ditierencen 2 ae 0.8 per cent 
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Fig. 1—Red gum—Mississippi Delta. This curve 
shows the top diameter, inside the bark of the 
first 16-foot log, for different diameter classes. 
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One hundred trees were then taken from 
the larger sizes and their actual scale com- 
pared with the volume table scale: 

Actualescalexia = 98,830 feet 

Volume table scale 98,490 feet 

Difference 2S 0.3 per cent 

These results are closer than can be ex- 
pected from application of the volume 
table to trees other than those on which 
the volume table was based. We were 
somewhat skeptical about the reliability 
of the table for the larger sized trees, only 
13 of the trees used in developing the 
table being over 44 inches in diameter; 
14 additional trees were measured on a 
logging operation in a different part of 
the Delta for purposes of comparing the 
scale of the butt log with the correspond- 
ing figure in the volume table. Table 1 
gives the results. 

It 1s not possible to make volume tables 
that will check as closely as this for all 
species. Red gum probably has less varia- 
tion in form than other hardwoods in the 
Mississippi Delta. The greaest difference 
between tree scale and the volume table— 
about 3 per cent—occurred with the flare- 
butted green ash. No other species gave 
a difference as high as 2 per cent when 


from 40 to 50 trees were checked. White 
cak, overcup oak, cow oak, and cherry- 
bark oak were checked and the differences 
Letween actual scale and volume table 
scale were less than one per cent. 

The tables for the red oaks were 
checked and the differences between actual 
scale and volume table scale were less 
than one per cent. 

The tables for the red oaks were 
checked by taking measurements of a few 
trees on different logging operations. 
These trees were not included in the vol- 
ume table construction. The results are 
shown by Table 2. 

For a large territory such as the Mis- 
sissippi Delta hardwood region or the 
southern pine region, where conditions are 
fairly uniform over large areas, I am con- 
vinced that the best results in the estimate 
can be obtained if the volume tables are 
constructed on diameter only. In fact, it 
would be wholly feasible to make tables 
based on diameter that would check within 
less than one per cent of the actual vol- 
ume. Tables of this kind would eliminate 
one important source of error due to hu- 
man judgment—that of accurately judging 
the merchantable length in each tree. If 


TABLE 1 


RED GUM 


Actual diameter 


Diameter inside bark at top 


Computed diameter 
inside bark at top 


breast high of first 16-foot log of first log Actual scale Computed scale 
43.2 30.8 32.0 71 74 
44.4 33.0 32.7 80 78 
48.0 35.1 35.1 88 88 
35.5 25.0 ON EA 46 a 
34.7 27.6 26.7 58 55 
43.4 33.0 32.0 78 74 
36.0 28.4 27.8 58 58 
51.6 37.0 37.2 103 103 
48.2 32.3 35.0 74 88 
42.0 31.5 31.2 71 71 
43.2 33.6 32.0 80 74 
Bool 29.1 29.0 61 61 
40.0 32.0 30.2 74 66 
37.1 28.0 28.2 58 58 
Total 14 trees 1,000 1,003 


Difference—O.3 per cent 
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TABLE 2 


RED OAKS 


Volume table 


No. trees Actual scale scale 

18 19,890 19,780 

i 18,220 19,250 

19 9,540 9,360 

18 13,480 13,700 
Totals 72 61,130 62,090 


Difference—1.5 per cent 


enough trees are measured to make a re- 
liable table based on diameter and mer- 
chantable height it would then be a very 
simple matter to get enough trees to make 
a table based on diameter. The number 
of trees necessary to make a good table 
for any species would depend on the vari- 
_ ation in the merchantable length for each 
diameter class. 

The final volume tables for use in the 
survey of the Mississippi Delta hardwoods 
will be constructed on the basis of diam- 
eter only. The working plan for the in- 
ventory calls for careful height measure- 
ments of some 30,000 to 40,000 sample 
trees. Sample trees are chosen mechani- 
cally from the much larger number of trees 
for which d.b.h. only is recorded. This 
will be a sufficient number to give reliable 
figures on the average merchantable 
length of each diameter class. The mer- 
-chantable height of all sample trees can 
be determined within a very small limit 
of error by having the two most experi- 
enced men in each crew measure the trees 
to the limit of merchantability with an Ab- 
ney level. Any errors in this work will 
be compensating and the final result, 
based upon the great number of sample 
trees taken, should be reliable. The tables 
based on diameter only will be construct- 
ed by the following process: 

1. Accurate measurement of the mer- 
chantable height of all sample trees. (All 
other trees will be tallied by diameter 
only.) 

2. Cull, if any, for each sample tree 


shown by tree diagram. (Each sample 
plot sheet provides for showing by dia- 
gram the length and grade of each log 
and the position and length of. each cull 
section for each sample tree.) 

3. Gross volume for each sample tree 
determined by using the volume table that 
is based on diameter and merchantable 
height. 

4. Deduction of cull to arrive at net 
volume. 

5. Relation shown between net volume 
and d.b.h., giving a volume table in terms 
of d.b.h. 

6. Curved results of 5 applied to all 
trees that were tallied by d.b.h. only. 

This method is not practical for small 
tracts of timber; there the expense of mak- 
ing the measurements required for devel- 
oping a volume table based on d.b.h. 
alone is not warranted. 


SOUTHERN PINE VoLUME TABLES 


Most of the southern pine volume tables 
have been constructed on a fixed top diam- 
eter of 5 inches for second growth and 
6 to 8 inches for virgin timber. So far as 
the theory of construction is concerned the 
fixed top is no doubt superior to total, or 
used height, but I am convinced that, in 
actual application, the errors in estimating 
will be greater by using a volume table 
based on a fixed top than by using a vol- 
ume table based on used length or taper: 

1. Timber is not utilized to a fixed top 
diameter for any species in any part of 
the United States. The top diameter, 
broadly speaking, varies almost directly 
with the diameter breast high and to some 
extent with height. 

2. Cruisers are more or less uncon- 
sciously influenced by the general utiliza- 
tion practices in the different regions and 
for that reason it is very difficult to train 
men to estimate to a fixed top diameter 
for all diameter classes. 

3. The size of the fixed top diameter 
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TABLE 3 
SECOND-GROWTH LOBLOLLY PINE 
Diameter “ae 
breast high Number of Top utilization 
inches trees inches 
12 64 6.7 
14 101 Tel 
16 17 8.7 
18 152 9.7 
20 102 10.1 
22 83 12.0 


has to be judged by the cruiser at a dis- 
tance of from 60 to 120 feet away even 
in virgin southern pine; the height in 
practically all cases is underestimated. In 
very tall timber, such as the Douglas fir 
on the Pacific Coast, estimating to a fixed 
top diameter with any degree of certainty 
is out of the question. 

If one operator in virgin shortleaf or 
longleaf pine should cut uniformly to an 
8-inch top and another operator, in the 
same kind of timber, left all of the 8-inch 
logs in the woods, the difference in vol- 
ume removed by the two operators would 
ordinarily not be more than from 3 to 7 
per cent. If the two tracts of timber were 
cruised, using the lengths as cut by each 
operator in estimating heights, but using 
a volume table based on a fixed top of 8 
inches, the difference in volume between 
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the two estimates would be close to 30 per 
cent. Professor Chapman clearly pointed 
out in his article in the Proceedings of 
the Society of American Foresters in 
April, 1916, entitled The Factor of Top 
Diameters in Construction and A pplica- 
tion of Volume Tables Based on Log 
Lengths, the errors that are apt to be made 
in estimating timber when volume tables 
are used which are based on a fixed top 
diameter. 


There is, of course, some difference be- 
tween different operators in the top utili- 
zation, but, as a general rule, it will be 
found that in ordinary stands of yellow 
pine for any region of the United States, 
on both national forest and private lands, 
the used top diameter closely approxi- 
mates 50 per cent of the d.b.h. This is 
generally true, whether the operation is in 
second-growth loblolly pine in North Car- 
olina, longleaf pine in Mississippi, short- 
leaf pine in Arkansas, western yellow pine 
in Montana and Idaho or New Mexico 
and Arizona. Scattered cases can, of 
course, be found where this general rule 
will not hold true, but I am satisfied that 


at least 80 per cent of all the yellow pine — 


cut in the entire country will closely ap- 
proximate 50 per cent of the d.b.h. in top 
utilization. In the Douglas fir region on 


TABLE 4 


VIRGIN LONGLEAF PINE 


Computed 
Diameter Average Average Average Total per oak wos Total 
breast high Number used top scale per actual the 70 per cent computed 
inches of trees length diameter tree scale diameterfactor scale 
12 7 48 eo 13 91 il) 91 
14 9 59 8.0 21 189 21 189 
16 23 61 8.7 28 644. 28 644 
18 26 60 9.5 34 884. 34 844 
20 22, 64 10.3 46 1,012 46 1,012 
22 17 64 Wi 54 918 56 952 
24 9 66 PAU 68 612 a2 648 
26 8 68 13.1 102 816 94 752 
28 3 74 14.0 119 357 120 360 
30 4 76 15.0 139 556 142 568 
Totals 128 60,790 60.600 
amie 


Difference--0.3 per cent 


— ae 
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the Pacific Coast the top utilization varies 
from about 50 to 60 per cent for trees 20 
inches in diameter to about 35 to 40 per 
cent of the d.b.h. for trees 80 inches or 
more in diameter. There is sufficient in- 
formation available from different parts 
of the country to prove conclusively that 
there is a fairly uniform relation between 
the used top diameter and the d.b.h. by 
diameter classes for all species of yellow 
pine. Measurements of over 2,000 west- 
ern yellow pine trees in Montana taken 
by the Forest Service in Region 1, show 
approximately the same top diameter utili- 
zation by diameter classes as the virgin 
longleaf and virgin shortleaf pine opera- 
tions in the South. 

In some regions of the South on small 
mill operations, utilization is to a smaller 
top than 50 per cent of the d.b.h., but the 
sum of these operations would not repre- 
sent a very large portion of the total cut. 
Some of the independent loggers on the 
Pacific Coast who sell their logs in the 
open market are leaving practically all of 
the No. 3 logs in the woods at the pres- 
ent time and this practice will, of course, 
result in somewhat larger top diameters 
than those specified above. The greater 
portion of the timber cut in this region, 
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however, will closely approximate the rule 
given for top diameter utilization. 

I am in favor of making volume tables 
for the southern pines on the basis of 
used top diameter: 

1. The point representing the limit of 
merchantability or the point to which the 
average efficient operator will go can be 
determined by the cruiser with a much 
greater degree of accuracy than the fixed 
top. There are two reasons why this can 
be done; first, the point at which the oper- 
ator stops is determined largely by the 
number, the size and the distribution of 
the limbs, and, second, the used top is or- 
dinarily larger than the fixed top used in 
volume table construction. The general 
roughness of the bole of the tree deter- 
mines the limit of utilization by the opera- 
tor. The conditions which determine the 
limit to which the average operator will 
go in top utilization can be seen by dif- 
ferent cruisers in the same way and for 
that reason different men will pick this 
point quite uniformly. 

2. It is fairly easy to train men to judge 
the point representing the limit of mer- 
chantability or utilization by going on 
logging operations and closely observing 
trees before they are felled and again af- 


TABLE 5 


VIRGIN SHORTLEAF PINE 
, 


Computed scale 

Diameter Used Top Gross per tree using Total 
breast high Number length diameter scale per Total the 70 per cent computed 

inches of trees feet inches tree scale diameterfactor scale 

12 36 30 8.0 8 288 8 288 

14 101 37 8.4 12 1,212 13 1,313 

16 117 42 9.0 19 2,223 19 DODO 

18 152 49 9.7 28 4,256 28 4,256 

20 102 54 10.3 40 4,080 39 3,978 

22 83 58 11.9 55 4,565 54 4,482 

24 37 64 11.4 ne 2,664 72 2,664 

26 18 70 11.8 93 1,674 93 1,674 

28 4 74 PSL 122 488 118 472 

30 w Ti, 222 141 282 144 288 

32 1 80 PAs) 166 166 175 175 

Totals 653 218,980 218,130 


Difference—0.4 per cent 


a 


40 JOURNAL OF FORESTRY 


ter they are cut into logs. It was found 
by actual tests on the Forest Survey in 
Mississippi that, where men had had the 
opportunity of studying utilization on 
some of the leading logging operations, 
there was very little difference in the mer- 
chantable height as estimated by the dif- 
ferent members of the Survey crew; men 
with little experience would check rea- 
sonably well with the most experienced 
men. 

The only volume table available for 
virgin longleaf pine was one made to a 
fixed top diameter of 6 inches. It was 
found to be very difficult to train the crew 
to estimate the medium sized and large 
trees to a 6-inch top. It was decided, there- 
fore, to make a volume table based on the 
used top as found on some of the larger 
and better operations. 

We measured 128 trees on two good 
operations in Pearl River County, Mis- 
sissippi, for the purpose of making a vol- 
ume table. It was found by experiment- 
ing with different diameter classes in the 
virgin longleaf pine that 70 per cent of 
the d.b.h. is equivalent to the diameter of 
a log having a scale equivalent to the 
scale of the average 16-foot log for that 
tree. This diameter factor is based on a 
used top having a diameter of approxi- 
mately 50 per cent of the d.b.h. It is my 
judgment that this diameter factor for the 
southern pines will not vary more than 
from 66 to 72 per cent of the d.b.h. for 
any species, virgin or second growth, if 
utilization is roughly 40 to 60 per cent of 
the d.b.h. with an average of about 50 per 
cent, 

The 70 per cent diameter factor that 
was found to be satisfactory for the 128 
virgin longleaf pine trees measured in 
Mississippi was tried on virgin shortleaf 
pine from different regions and the results 
are shown in Tables 4, 5, and 6. The 
number of trees by diameter classes, used 
length, top diameter, actual scale and 
scale by the 70 per cent diameter factor 


are shown in the tables of comparisons. 
The Scribner Decimal C scale is not avail- 
able on one loblolly pine operaticn stud- 
ied by the Forest Products Laboratory, 
but the top utilization is shown by diam- 
eter classes in Table 3. 

Table 4 shows the total scale compared 
with the computed scale using the 70 per 
cent diameter factor. The scale of this 
log to the nearest tenth of an inch read 
from the Scribner Decimal C rule curved 
multiplied by the number of logs in the 
tree will give the tree scale. The scale 
for each tree was rounded off to the near- 
est 10 feet. The trees in this table were 
measured in November, 1931. 

Table 5 is based on a study made of 
small mill operations by the Forest Prod- 
ucts Laboratory in virgin shortleaf pine, 
State of Arkansas, during the fall of 1926 
and summer of 1927. 


TABLE 6 


VIRGIN SHORTLEAF PINE 


Diameter Used Top 
breasthigh Number length diameter 
inches of trees feet inches 
10 26 25 7.2 
12 99 32 7.9 
14 139 39 8.6 
16 142 46 9.2 
18 150 51 9.5 
20 91 56 10.2 
22 63 58 alii} 
24, 14 56 13.6 
26 i 56 14.7 
28 2 64 16.5 
30 1 67 17.0 
Total 734 


Total gross scale reported by the 


Laboratory 196,470 feet 


Total computed scale using the 70 


per cent diameter factor 195,770 feet 


Difference—0.4 per cent 


The information given in Table 6 was 
taken from a study made by the Forest 
Products Laboratory of a band mill oper- 
ation in virgin shortleaf pine in Arkansas, 


Ouachita National Forest, 1928. The 


aa > 


VOLUME TABLES FOR MISSISSIPPI BOTTOMLAND Al 


average scale per tree was not available 
and the only comparison I could make 
was the total gross scale. 

I have not tried to work out any for- 
mula for the 70 per cent diameter factor 
for virgin longleaf and shortleaf pines. 

It is fairly simple to find the diameter 


factor for most any species. If enough 
measurements are taken to determine this 
factor for any diameter class in the yellow 
pines, it will be found to work fairly sat- 
isfactory for all diameter classes if utili- 
zation is somewhere near 50 per cent of 


the d.b.h. 


BBR% 


“Various expedients are made use of for judging of the soundness of the 
timber that has been cut down, some of which, though simple enough in practice, 
it would be very difficult to render intelligible by writing. If the ear be placed 
at one end of a log of timber (technically called a stick), and a smart blow struck 
on the other with a hammer, if sound it is readily distinguishable, by its peculiar 
vibration, from a defective one, even to its degree of soundness by an experienced 


ear. 


If the sound of the blow should fall dull and heavy on the ear, it is a sure 


sign of decay in some part. When squared timber lies in water so that it can float 
freely, its levity, and liveliness when moved, affords a criterion of its goodness, 
which may also be judged of from the manner of its floating.” 

From British Timber Trees, by John Blenkarn, London, 1859. 


A SURVIVAL TABLE FOR EVEN-AGED STANDS OF NORTHERN 
WHITE PINE 


By J. L. DEEN 


Instructor in Silviculture, Yale School of Forestry 


This article illustrates a method of estimating survival in even-aged stands and shows 
how the method may be applied to diameter growth calculations made for the purpose of 
predicting yield. 


HE RATE OF natural elimination 

in forest stands offers a most per- 

plexing problem in forest mensura- 
tion, namely, how many trees in a given 
diameter class at a given age, can be ex- 
pected to survive an ensuing period of a 
definite duration. 

Yield tables, constructed during the ear- 
lier stages of development in forest men- 
suration, give the total number of trees 
per acre which can be expected to survive, 
in the normal stand, at definite ages. 
These older normal yield tables, however, 
do not indicate the distribution by diam- 
eter classes of the surviving trees. This 
deficiency has been recognized and more 
recent yield tables are usually accompa- 
nied by stand tables for normal stands. 
These stand tables show the number of 
trees surviving per acre at definite ages 
and their distribution by diameter classes 
in normal stands. Given the number of 
trees in a diameter class, however, it is 
impossible to predict, from a stand table, 
the percentage of these trees which may be 
expected to survive an ensuing period of 
a definite duration. Trees may remain in 
the same diameter class, they may advance 
into the next higher diameter class or they 
may die. 

Normal yield tables are usually con- 
structed from data gathered on a series of 
temporary sample plots. This precludes 


| 


the inclusion of any data on observed sur- 
vival within definite diameter classes, over 
a given period of time. It is believed that 
such information in the form of a sur- 
vival table may be desirable and for that 
reason such a table is given herein. The 
application of this table will be discussed 
later. 


In order to work up a survival table, 
data were obtained on permanent sample 
plots of natural, even-aged stands of 
northern white pine (Pinus strobus L.) 
These plots are located at Petersham, 
Mass., Durham, N. H., Corbin Park, N. 
H., and Keene, N. H., and have been sub- 
jected to periodic measurements since 
their establishment. The plots at Corbin 
Park and Keene were established in 1905, 
the plots at Petersham and Durham in 
1913. These sample plots offered 10 
measurements over a period of 10 years 
each and one meastirement over a period 
of 5 years. These data were supplemented 
with measurements taken over a period of 
2 years on 7 sample plots at Keene. Thus, 
18 measurements in all were used. When 
the periods between measurements were 
less than one decade they were recon- 
structed on a basis of 10 years. Curves of 
percentage of elimination, for each 10- 
year period, over d.b.h. were constructed 
at 5-year intervals. The reciprocals were 
read off the curves and the following sur- 
vival table constructed: 


*The data on the Petersham plot were obtained through the courtes 
g y of Mr. N. W. H 
Harvard Forest; those on the Durham plot through the courtesy of Professor C. L. Sievahe OE Eee 
versity of New Hampshire; and those on the Corbin Park plots through the courtesy of Mr. C. E. Beh 
Director of the Northeastern Forest Experiment Station. iia he 
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‘The number of trees in a diameter class 
which can be expected to survive the ensu- 
ing 10-year period, at a definite age, is de- 
termined by reading the percentage of sur- 
vival from the table and applying this 
percentage to the total number of trees in 
the diameter class concerned. 
ple, a 40-year-old stand of northern white 
pine at Keene, N. H., has 33 trees on the 
sample plot in the 5-inch diameter class. 
To find the number of trees in this 5-inch 
class which may be expected to survive to 
50 years, take 73 per cent of 33, 73 per 
cent being the percentage given for the 5- 
inch class at 40 years. Seventy-three per 
cent of 33 equals 24. Thus, 24 trees in 
the 5-inch diameter class may be expected 
to survive at 50 years. 


For exam- 


The survival table can also be used to 
determine the number of trees per acre 
and their diameter distribution in the 
stand as it existed 10 years earlier. The 
stand which served for the example noted 
above is used below, but at the age of 50 
years. Through increment borings it can 
be determined that 24 trees in the 50-year- 
old stand were in the 5-inch diameter class 
at 40 years. Conversely, then, these 24 
trees present in the stand at 50 years, rep- 
resent 73 per cent of the total number of 


5-inch trees (33 trees) present at the be- 
ginning of the 40-50 year decade. 

The use of such a table should be of 
value in connection with a method of pre- 
dicting yield such as that proposed by 
Dwight (1). He proposes the use of 
growth charts instead of yield tables. Two 
charts are necessary, the d.b.h. growth 


chart and the volume growth chart, both 


of which have a base of 50 years. For il- 
lustration, the 33 trees in the 5-inch d.b.h. 
class at 40 years, at Keene, N. H., will be 
used again. By using the d.b.h. growth 
chart for northern white pine (Dwight’s 
Fig. 2) it is found that the trees in the 
5-inch class at 40 years should be in the 
6-inch class at 50 years. The 6-inch tree 
at 50 years, according to the volume 
growth chart for northern white pine 
(Dwight’s Fig. 3) has a volume of 3.8 
cubic feet. Dwight’s method of allowing 
for decimation lacks precision and the sur- 
vival table herein presented is believed to 
be an improvement. It has already been 
shown that 24 of the 33 five-inch trees in 
the Keene example will survive during the 
40-50 year decade. Thus, of the 33 trees 
present in the 5-inch diameter class at 40 
years, 24 will survive the ensuing decade 
and will have a cubic volume of 91.2 cu- 


bic feet at 50 years. (243.8=91.2). It 


TABLE 1 
NORTHERN WHITE PINE SURVIVAL TABLE. FOR EVEN-AGED NATURAL STANDS 


Per cent of trees in each diameter class which may be expected to survive the ensuing 
10-year period at definite ages 


Diameter class 


Age 1 % 3 4 5 6 7 8 9 10 11 12 13 14 
per per per per per per per per per per per per per per 
cent cent cent cent cent’ cent cent cent cent cent cent cent cent cent 

20 6 84 100 

25 0 54 88 100 

30 0 30 68 87 100 100 

35 0 11 49 72 87 96 100 100 

40 0 30 55 73 85 93 98 100 

45 0 16 40 61 75 86 93 98 100 100 

0 0 30 OL 64 (HE 88 93 97 | 99 100 

es 0 743) 43 59 71 80 87 93 | 96 99 100 

60 0 16 auf 53 66 ES EY? 88 93 96 99 100 
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is believed that the use of the survival 
chart in this manner will materially 
strengthen Dwight’s method. 

Thomson (3), in an article on the meth- 
ods of determining increment over large 
areas used by the U. S. Forest Taxation 
Inquiry, gives two methods by which re- 
ductions for mortality were made in stud- 
ies of southern yellow pine. The first 
method, evolved by the Southern Forest 
Experiment Station, allowed for mortality 
during a 10-year period by deducting ar- 
bitrary percentages varying from 20 per 
cent in the 2-inch diameter class down to 
5 per cent in trees of the 12-inch class or 
above. The weakness in such a method 
appears to be the lack of weight given to 
the age of the stand. The volumes com- 
puted by this method seemed to be too 
high, probably because the allowance for 
mortality was too low. 

The second method consisted in the use 
of normal yield tables, making no other 
allowance for mortality than that inherent 
in the yield table. The volumes appeared 
too low, probably because the normal 
yield table does not allow for the tenden- 
cy to approach normality during the pre- 
diction period. The Forest Taxation In- 
quiry (3) finally accepted an average of 
the two methods as being the most satis- 
factory. A table of survival in even-aged 
southern yellow pine, if available, would 
have simplified appreciably this phase of 
their work. 

The practicability of the survival table 
is dependent on its being accurate within 


reasonable limits. In application it was 
found to be more accurate than the yield 
tables constructed by Frothingham (2) for 
predicting the total number of trees which 
would survive a 10-year period. It was 
checked on plots which varied in density 
of stocking from 65 per cent to 1100 per 
cent when compared to the normal stand 
given by Frothingham (2). The check 
showed that the average error of the sur- 
vival table was 4.6 per cent and that it 
tended to be plus in overstocked stands 
and minus in understocked stands. This 
same tendency in error was found in 
Frothingham’s (2) yield tables and it 
amounted to 9.5 per cent. 

The effect of site could not be studied 
because of insufficient data. It is believed, 
however, that it may prove desirable to 
construct survival tables for different site 
classes. Further investigation and an in- 
crease in available data may cause modi- 
fications in the survival table but it is be- 
lieved that in principle it is correct. 
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NATIONAL FOREST TIMBER AND THE WEST COAST 
LUMBER INDUSTRY* 


By R. Y. STUART 
Chief Forester, U. S. Forest Service 


The depressed condition of the lumber industry has caused some lumbermen to feel that 
the sale of national forest timber adds to the difficulty of liquidating private timber. Yet, 
in the year of its maximum, the cut of national forest timber was only 4.3 per cent of the 
1929 total lumber production of the country. In this address the Chief Forester makes 
pertinent comments on the problems of the lumber industry and sets forth the policy 
governing national forest timber sales. In managing the national forests, he says, the 
Forest Service acts as trustee of public property which it must manage with a long-time 
view point and with regard to the general welfare of the people, yet it must be business- 
like and takes into consideration the interests of the lumbermen. “The public interest 
requires also that the larger portion of the Nation’s forest lands, which are in private 
ownership, shall be kept or made economically productive.” 


HE character of the national forest 
| enterprise, the purposes which gov- 
; ern the handling of national forest 
timber, and the methods of utilization 
with provisions for regrowth, are too 
well known to this audience to need en- 
larging upon. Our viewpoint has to be a 
long-time viewpoint, and our concern the 
general welfare of all the people. We are 
in the position of trustees. That does not 
mean the pursuance of a policy directed 
solely at obtaining maximum money re- 
turns; though money values and money 
returns cannot be left out of considera- 
tion. In business matters the Forest Serv- 
ice must look at things from a business 
standpoint, and not forget the general 
interest out of desire to be liberal with 
those with whom it has business relation- 
ships. As business men, you know the 
difference between fair dealing and ami- 
able complaisance. Our timber sale poli- 
cies must hold a right balance between 
the interests of the lumberman on the one 
hand, and on the other hand the interests 
of the general public, for whom we are 
trustees. 

That the present situation of the lum- 
ber industry is one of great and peculiar 
difficulties, that these difficulties seriously 
involve the public interest, and that they 
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afford both a place and a need for pub- 
iic codperative action with the industry 
to do away with or lessen them, is to my 
mind unquestionable. I wish to leave no 
doubt in your minds that the Forest Serv- 
ice fully recognizes these difficulties; that 
it desires to see the lumber industry suc- 
cessful and prosperous; and that it stands 
ready to join hands with the lumber in- 
dustry in seeking out, and trying out, 
cooperative measures which promise to 
afford better conditions for the industry 
and the public. 

The depression which weighs down the 
lumber industry is not merely that which 
has overwhelmed all business. Its clouds 
gathered long before 1929. Its causes 
were peculiar to its own field and char- 
acter. Its effects have been greatly ac- 
centuated, of course, by the general de- 
pression; but while a general business 
revival will undoubtedly brighten the out- 
look, it will not of itself entirely clear 
the sky for the lumberman. Yet there are 
aspects of the outlook which to my mind 
afford encouragement, though they relate 
not to the immediate situation but to the 
longer trend. 

At the request of the Timber Conserva- 
tion Board, the Forest Service prepared 
and submitted to that body, some months 


1Address before the Pacific Logging Congress at Tacoma, Wash., October 21, 1932. 
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ago, the results of a re-study of the gen- 
eral situation of the United States with 
respect to present and future timber sup- 
plies and requirements. The study was 
made as a stopgap, pending the com- 
pletion of the comprehensive forest in- 
ventory and survey now under way, and 
nearing completion in the Douglas fir re- 
gion. Eventually the forest survey will 
give us first-hand knowledge, and estimates 
of a far higher order of dependability 
than are now possible. Nevertheless, the 
new estimates certainly afford a clearer 
picture than we have ever had before of 
our forest situation, and the outlook. In 
a nutshell, they point strongly to the con- 
clusion, with respect to sawtimber, that, 
viewed nationally, our present supplies 
are being drawn upon in normal years 
much faster than they are being replaced 
through growth, and that a continued 
rate of drain equal to that of the period 
1925-1929 will inevitably produce a short- 
age, before enough new timber can reach 
merchantable size to fill the gap. In 
other words, a sustained yield that would 
meet the normal demand of the country 
for lumber during the next fifty years, 
assuming that consumptive requirements 
are not substantially modified, does not 
seem possible. There is not enough young 
growing stock on the way; and the process 
of building up a growing stock, adequate 
to provide a sustained yield equal to the 
cut of recent years preceding the depres- 
sion, is bound to be gradual, and for a 
time at least, very slow. 

Let me read the concluding sentences 
of the Forest Service report to the Timber 
Conservation Board: 

“It is very doubtful whether a sustained 
yield larger than the average cut of the 
last ten years could be attained in much 
less than a hundred years. As a matter 
of fact, it is well understood that inten- 
sive management of the entire forest area 
is not economically practicable, or likely 
to be undertaken in the near future. Ob- 
viously, then, there is no reason to fear 
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overproduction of timber. There is no 
reason to fear underproduction, unless the 
best methods that can be devised are em- 
ployed in handling the better lands at 
least, and unless the remainder of our 
forests are kept reasonably productive.” 

It is a very pertinent question to ask 
what that has to do with the present diff- 
culties of the lumberman in this West 
Coast country. Here the lumber industry 
has on its hands a supply of raw ma- 
terial so enormous, in comparison with 
its annual requirements for logs, that it 
can see no way out but to liquidate, 
though with substantial losses; and in 
order to liquidate it has so overexpanded 
its manufacturing capacity that it cannot 
keep its mills busy even when times are 
good, nor hold prices above the low levels 
to which cut-throat competition is con- 
tinually forcing them down. What under 
these circumstances, can the industry do 
for itself and what help can it obtain, 
right away? 

Twenty years ago lumbermen had no 
question of the future of their industry. 
Today they question whether it is a good 
industry to be in—whether they would 
not do better to liquidate and put their 


capital into something else. When lum- — 


bermen cut out in the older regions of 
the East they shifted to the Far West, just 
as earlier they had shifted in succession 
from one eastern region to another. It 
had always paid to do so, with the ex- 
panding requirements of a nation which 
throughout the nineteenth century not 
only increased in numbers by leaps and 
bounds but steadily increased its con- 
sumption per capita. And, when, with 1907, 
the tide turned after setting the high mark 
of lumber production at 46,000,000,000 
feet, it took a nnmber of years to make 
evident that profound economic changes 
were radically altering the position of the 
lumber industry. 

The increasing frequency with which 
the economic life of the country unex- 
pectedly has had injected into it some 
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new and disturbing element is well recog- 
nized. All kinds of businesses have need 
of great flexibility and great aggressive- 
ness in seeking better ways and more 
diversified fields, in order to be reason- 
ably sure of holding their place. Partly 
because of the superior aggressiveness of 
some of its competitors, along with the 
economic changes that are a part of the 
accelerating tempo of the twentieth cen- 
tury, the lumber industry has been thrown 
out of the old grooves; has lost much of 
its self-confidence; and seems needlessly 
pessimistic regarding its prospects. 


Whether or not the lumber industry 
consciously seeks to fit itself into the best 
possible adjustment to the new conditions, 
economic forces themselves will work some 
form of adjustment and stabilization. I 
am satisfied that the industry is trying to 
anticipate the future—trying to meet it 
by working out adjustments that will fit 
it better into changing conditions and 
better equip it to withstand new stresses. 
It is seeking new plans, new organization, 
new methods. I hope that the Forest 
Service may be able to do more in its 
aid than merely to register sympathetic 
approval of its effort. I believe it to be 
the duty of the Forest Service to give the 
industry the fullest possible codperation 
that is consistent with the primary obli- 
gation of the Service—the obligation to 
redeem its trusteeship as a public agency 
created to further and protect the general 
welfare of all the people. I need not 
remind you of the importance and signifi- 
cance to the industry of many special 
Forest Service projects, outstanding among 
which, in addition to the forest survey 
already mentioned, are the taxation in- 
quiry, the forest insurance study, eco- 
nomic selective logging studies, forest land 
exchanges and purchase, codperative for- 
est protection, and the intensive studies 
in forest management and in forest utili- 
zation at the Forest Experiment Stations 
and the Forest Products Laboratory, re- 
spectively. 


What should the new plans of the indus- 
try recognize? They must surely recog- 
nize that we are drawing towards the end 
of an era in which the old-time, intensely 
individualistic, and essentially migratory 
lumber industry supposed itself entrenched 
in the supremacy of wood in its own field, 
as a construction material, and secure in 
the certainty of an expanding market at 
profitable prices. The industry had failed 
to allow sufficiently for the competition 
of the small-mill output, from the second- 
growth which had sprung up in its wake 
and the remnants of the old stand which 
it had left behind. It had deeply com- 
mitted itself financially in the acquisition 
of supplies of raw material, largely under 
the incentive of anticipated speculative 
profits, and had failed to take sufficiently 
into account the effect of mounting carry- 
ing charges. It had assumed that it was 
under no responsibility to do otherwise 
than as it pleased with the forest land 
resource, which it had acquired not as a 
resource, but by accident, so to speak, 
since that happened to be the way to get 
title to standing timber. Its commitments 
in this timber tremendously handicapped 
it in attempting to readjust itself, as a 
manufacturing industry, to meet success- 
fully the challenge of competing ma- 
terials and the new market conditions 
confronting it, while its organization and 
equipment made exceedingly difficult an 
attempt on the part of its units to reor- 
ganize as permanent enterprises based on 
timber growing. Thus it was singularly 
inflexible and bound to its own past. 


The major problems of the lumber in- 
dustry both past and present may be 
briefly stated. They center in or relate 
to the disposal of stumpage as a liquida- 
tion of a capital investment. They are 
not the problems of a purely manufac- 
turing industry. If there were no timber 
seeking liquidation through mills set up 
to make liquidation possible—if all logs 
were disposed of as cotton is disposed of, 
on an open market from which the lum- 
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ber manufacturer would purchase in such 
amounts and at such times as he found 
advantageous—the lumber industry would 
take its place alongside other strictly 
manufacturing industries, and its present 
disorders would be readily worked out. 
I am not suggesting that such a divorce- 
ment is feasible at the present time. I am 
merely trying to clarify the situation. 
There is a feeling among some lumber- 
men at the present time that national 
forest timber sales are a cause of em- 
barrassment to the lumber industry, by 
adding to the difficulty of a private tim- 
ber liquidation. This feeling is not with- 
out foundation. One of the purposes of 
national forest administration is to make 
their resources contributory to the main- 
tenance and upbuilding of local com- 
munities, and to the best economic and 
social welfare of the western regions. To 
this end the Forest Service sells timber 
to any established mill dependent for its 
supplies upon national forest holdings. 
To this end also, a number of years ago 
it made some sales designed to promote 
the opening up of localities in need of a 
railroad connection with the outer world 
and the coming in of industries, as a 
means of development. Sales of this latter 
kind are no longer made, so that the 
present policy of the Forest Service gives 
as full recognition as can reasonably and 
fairly be asked to the need of the western 
lumbermen for the fullest possible outlet 
for stumpage liquidation. A year ago, in 
accordance with the expressed wish and 
instructions of President Hoover that our 
sales policy be so framed as to assure 
strict limitations upon its disposal where 
it would compete with private timber, the 
policy was explicitly stated as follows: 
No sales of national forest timber will 
be made during the present economic 
situation, where the value of the timber 
is in excess of $500, except under the 
following three enumerated conditions: 
1. To supply the needs of already 
existing sawmills, 1, which are dependent 
upon the national forests for their raw 


material, or 2, where the sale covers only 
timber which can most economically be 
logged with the use of transportation fa- 
cilities constructed chiefly for the logging 
of other timber. 

2. To furnish domestic paper mills with 
raw material needed to supply the domes- 
tic market with newsprint and other wood 
pulp products. 

3. To dispose of wind-thrown, _ fire- 
damaged, or fire-killed and bug-infested 
timber. 


Last winter the question was raised 
whether in consideration of the depressed 
business conditions the government should 
not allow operators under national forest 
timber sales to obtain their timber at less 
than the contract price. Since this would 
be contrary to law, joint resolutions were 
introduced into both houses of Congress 
which would have given the Secretary of 
Agriculture power to reduce by one-third, 
for three years, the prices specified in 
going contracts. Alteration of contractual 
agreements entered into on the basis of 
competitive bids and awards would prac- 
tically make a gift to a relatively few 
individuals, at the expense of the tax- 
payers of the country. It would also raise 
questions of fairness to other lumbermen 
who had bid or might have bid for the 
sale. The timber was advertised at a mini- 
mum price; and if it is to be operated 
on new terms, all who might have bid 
before should again have an equal chance 
with the successful bidder to obtain the 
contract. Otherwise they would have just 
ground for complaint that they had been 
shut out, and special favors bestowed. 

But relief to purchasers from require- 
ments which under present conditions have 
become unduly onerous is open in other 
ways. The Forest Service policy has been 
invariably to extend the terms for com- 
pleting contracts and to waive stipulations 
for continuity of operations, on request. 
No one has had to log in order to hold 
a contract, or to escape a claim for dam- 
ages. The Forest Service has done all 
within its power to encourage the suspen- 
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sion of cutting during a period when 
overproduction is particularly harmful for 
lumber manufacturers, and bad from a 
national viewpoint. 

In fairness it should be recognized that 
the sales of national forest timber have 
never been of sufficient volume to affect 
the situation materially. The maximum 
cut from all the national forests in the 
United States was in the fiscal year which 
ended June 30, 1930. It included in sub- 
stantial amount timber cut for other pur- 
poses than lumber; and a further obstacle 
to exact comparison is the fact that our 
fiscal year statistics must be set against 
calendar year figures of lumber produc- 
tion. Our fiscal-year 1930 cut was the 
equivalent of only 4.3 per cent of the 
(1929 total lumber production of the 
country. In Washington and Oregon the 
maximum national forest cut fell in the 
fiscal year which ended June 30, 1929. 
Its ratio to the calendar year 1928 lum- 
ber production of those states comes out 
4.5 per cent. Moreover, the location and 
character of our national forest timber is 
such that only a relatively small part of 
it could compete with the private timber 
that has been going on the market at the 
price levels that have hitherto obtained. 

In the consummation of our sales there 
_are many instances in which timber owned 
by the purchaser is most conveniently 
and economically operated with the na- 
‘tional forest timber. While the national 
forest timber is uniformly cut in accord- 
ance with the principles of sustained yield, 
this is rarely the case with the operation 
on private land. Herein lies a field of 
promise in codperation, which the Forest 
Service is studying to determine how it 
may, through its forest management poli- 
cies and practices, encourage the expan- 
sion of the sustained yield principle to 
private lands. It will welcome sugges- 
tions of any specific tracts that may be 
thought suitable for joint action by the 
Forest Service and the owners, with a 
view to maintaining sustained yield. 


Another—and an exceedingly promising 
—means of promoting better forest prac- 
tice on the West Coast is economic selec- 
tive logging, which I had the opportunity 
to see this summer on the Young River 
operation of the Crown-Williamette Com- 
pany. Intensive studies of this matter are 
nearing completion both in California 
and in the Douglas fir region. The favor- 
able possibilities of selective logging ap- 
pear to be very great. It promises a way 
to eliminate from the current cut an enor- 
mous mass of small timber which has 
been removed at a loss. The studies are 
developing flexible, low-cost operating 
methods which permit taking from the 
forests the species and types of material 
most in demand at a given time, without 
sacrificing the remaining stand. General 
application of these methods should lessen 
internal competition in the West Coast 
industry, by reducing the mass of low- 
grade lumber offered to the market at by- 
product prices. 

The long-time effects of selective logging 
applied with an eye to leaving the re- 
maining stand in productive condition 
transcend even its immediate importance. 
It seems to afford a feasible means of 
bringing to an end the physical liquida- 
tion of large productive timber resources. 
If this proves to be true, the depletion 
charge, which in years of heavy produc- 
tion exceeds $20,000,000, can gradually 
be eliminated as a cost and the annual 
stumpage returns considered as gross in- 
come from forest properties operated on 
a continuous sustained yield basis. 

Colonel W. B. Greeley in his report 
to the Timber Conservation Board esti- 
mated the private investment of the for- 
est industries in the Douglas fir region 
at $839,000,000; of which approximately 
$500,000,000 is in timber, and the rest in 
operating facilities. Both must be charged 
off if the timber supply fails. Properly 
handled, this rich productive resource 
might never need to be capitalized at less 
than the amount of this present invest- 
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ment. Selective logging is one of the 
ways to this end. 

The national forests are a bulwark to 
the needs of the industry and public, not 
as reserves, but as living reservoirs of 
timber from which can be drawn supplies 
to assist in meeting current and potential 
needs, with assurance of stabilized owner- 
ship and a perpetuated productive re- 


source. The measure of security they 


afford, however, is not sufficient, from the 
standpoint either of the industry or of 
the public, to merit complacency. The 
public interest requires also that the 
larger portion of the Nation’s forest 
lands, which are in private ownership, 
shall be kept or made economically pro- 
ductive. Herein lies the challenge and 
opportunity to the forest industries, as 
well as to the Forest Service. 


BINOCULAR TELESCOPES IN FOREST FIRE DETECTION 


By JOHN R. CURRY 


California Forest Experiment Station, Berkeley, Calif. 


To what extent do binoculars contribute to 


the work of forest fire detection? What are 


the proper specifications for a binocular to be used in fire control work, and what will 


such an instrument cost? 


The author of this article, after a study of binoculars, offers 


answers to the above questions to those interested in forest fire control. 


N THIS study an answer was sought to 
l two main questions. In the first, infor- 

mation was desired on the value of 
binoculars to the work of forest fire detec- 
tion, and secondly, the study was aimed at 
the determination of the type or types of 
binoculars best suited to fire detection. 

The study was carried on by obtaining, 
principally through loan, 35 instruments of 
various types and specifications. These in- 
struments were carefully studied and com- 
pared, both in the laboratory and under 
field conditions. Study was made in the 
subject of optics, particularly of articles 
having direct bearing on the subject of 
binocular telescopes. Notes were made on 
interviews with experienced lookout men 
whose views on the subject of binoculars 
were sought. After the determination of 
desirable types of instruments for lookout 
use, several instruments were purchased for 
experimental purposes and placed on forest 
fire lookouts and records were kept on the 
contribution made by these instruments to 
forest fire detection. 

The conclusions reached in the study are 
briefly stated here. First, binoculars are of 
distinct value on the forest fire lookout sta- 
jon and their purchase is entirely justified. 
Second, the prismatic type was found to be 
gest suited to the work and should be of 
sither 6 or 7 magnification with a wide 
ield, high illumination, and excellent re- 
solving power. 

The first part of this discussion deals 
yriefly with the theory of telescope con- 
truction and with the attributes of binocu- 
ars. The second part will summarize the 


findings on the uses of these instruments in 
forest fire detection. The discussion is con- 
fined to small low power binocular tele- 
scopes. High powered monocular tele- 
scopes were studied but were found un- 
suited to the work of forest fire detection. 

The binoculars now in use are of two 
principal types, the Dutch (or Galilean) 
and the prismatic. The Dutch telescope 
may be distinguished from the prismatic 
from the fact that one telescope of the Dutch 
type consists essentially of two lenses only 
and the light rays travel through the instru- 
ment in a straight line, while in the pris- 
matic glass, the objectives are ordinarily 
spaced further apart than the eye lenses and 
the rays of light in passing through the in- 
strument are bent by the use of prisms. It is 
correct to refer to either type of instrument 
as field glasses or as binoculars. 

The Dutch type is the older of the two 
and the simpler in construction but has one 
serious drawback which places a limitation 
on its use. On account of its design, it is 
impossible to construct an instrument of 
this type with a field of view as wide as that 
given by a prismatic glass. This narrow- 
ness of field is very noticeable in Dutch 
glasses of over 4 power and this quality 
is of such importance in lookout use that 
this type is largely eliminated from con- 
sideration. 


THEORY OF TELESCOPE 


Figure 1, A, illustrates the process of 
image formation in the human eye. C, C’, 
C” represent bundles of light rays reaching 
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the eye from one point on an object, while 
D, D’, D”, represent rays of light from an- 
other point on the same object. Upon 
reaching the lens of the eye, the rays are 
refracted and brought to focus oa the retina, 
R: all C, C’, C”, rays are focused at X, 
while all D, D’, D”, rays are focused at Z. 
The image formed on the retina is actually 
inverted but is registered to the brain as 
erect. If the C, C’, C” rays come from a 
point on one extremity of the object, and 
all the D, D’, D” rays from another ex- 
tremity, the size of the image is Z-X. 

In Figure 1, B, a simple astronomical or 
inverting telescope is pictured in front of 
the eye. All C rays are refracted by the 
objective, lens LZ, and brought to focus at f, 
the focal plane of the objective. All D rays 
are also brought to a focus at f, and images 
of the two source points are formed in a 
position reversed from their position in the 
object. 

The focal plane of the eye lens L, co- 
incides with that of the objective and all 
rays passing through it emerge parallel. 
The rays C, C’, C” now form a larger angle 
with rays D, D’, D” than at the lens surface. 
The rays enter the eye and are brought to 
focus on the retina as in A, but as the angle 
which the C, C’, C” rays make with the 
D, D’, D” rays has been increased, the effect 
is the same as if the object had been en- 
larged or brought much closer. The image 
of the points is formed at X and Z. If the 
C, C’, C” rays are from a point on one ex- 
tremity of the object and the D, D’, D” from 
a point on another extremity, the image of 
the object is of the size Z-X. In Figure 1, 
B, the image is inverted with respect to the 
image at A. 

In Figure 1, B, it will be noted that the 
light rays cross at e, called the exit pupil 
of the system. The exit pupil of a telescope 
is seen as a bright circle of light on the eye 
lens when the telescope is held a few inches 
removed from the eye with the objective 
toward a light source. It can be shown that 
the diameter of the exit pupil of the instru- 
ment is equal to the effective diameter of the 


objective divided by the magnification. 

The telescope shown in Figure 1, B, is for: 
sake of simplicity an elementary type. The: 
inverting type of telescope is used only ini 
astronomical observations. Ordinarily, the: 
objective lens L; is composed of two ele-- 
ments to correct for color aberrations while : 
the ocular consists of two lenses, of which | 
at least one is a composite or two-element : 
lens. The telescopic system used in the: 
prism binoculars is similar to the one shown 
in the diagram except for the presence of| 
prisms in the binocular which serve to make: 
the image erect. 


MAGNIFICATION 


Magnification of a high degree in a tele- 
scope is desirable but as magnification is | 
increased, other desirable qualities such as | 
illumination, width of field, and steadiness 
of image are decreased. In choosing a. 
binocular for a particular purpose, all these’ 
factors must be carefully considered and an 
instrument chosen which best combines the 
desirable qualities. The present study has 
demonstrated that the most desirable mag- 
nification for binoculars to be used on look- 
outs is either 6 or 7. With higher magnifi- 
cations, the unsteadiness of the image be- 
comes particularly troublesome. 


ILLUMINATION 


The brightness of an image as viewed 
with a telescope is never as bright as the 
image obtained with the unaided eye al- 
though on account of psychological effects 
it may appear brighter. Although more 
light is obtained from an object, it is dis- 
tributed over a proportionately greater area 
of the retina and the net effect on the bright- 
ness of the image is the same as if the object 
were viewed with the unaided eye except for 
losses due to reflection and absorption in 
the instrument. 

These latter losses of light are important, 
for whenever light passes from one medium 
to another an appreciable amount is lost in 


- 


i 


BINOCULAR TELESCOPES 53 


reflection. For an air-glass surface this loss 
is ordinarily about 4 per cent. A certain 
amount of light is also lost in absorption. 
Light transmission for an optical instru- 
ment is usually computed by allowing about 
10 per cent for each lens or prism. Accord- 
ingly for a prism binocular, which has ordi- 
narily 4 lenses and two prisms, light trans- 
mission is about 50 per cent, while with the 
simpler Dutch type, the transmission is 
about 70 per cent. 

The brightness of an image may be fur- 
ther reduced by the fact that the exit pupil 
of the instrument is smaller than the eye 
pupil. The exit pupil of the telescope, Fig- 
ure 1 B, e, may be observed by holding the 
instrument a few inches from the eyes. It is 
then seen as the small circular area on the 
eye lens. The pupil of the human eye va- 
ries between 2 mm and 7 mm depending 
upon the amount of light to which it is ex- 
posed. The exit pupil of telescopes may be 


of any diameter up to 7 mm or even higher. 
As long as the exit pupil of the instrument 
is as large as the eye pupil, the eye receives 
all the light which it is capable of utilizing 
and the image loses nothing in brightness. 
When, however, the eye pupil attains a size 
greater than that of the exit pupil of the 
instrument, there is a loss of brightness. 
The size of the exit pupil is governed by the 
size of the objective and the magnification. 
The diameter of the objective lens divided 
by the magnification gives the diameter of 
the exit pupil. The brightness factor pub- 
lished with descriptions of binoculars is the 
diameter of the exit pupil in millimeters, 
squared. 

Lookouts must use binoculars under vary- 
ing light conditions and binoculars may 
be of special importance on dark days. Con- 
sequently, binoculars on lookouts should 
have an exit pupil of at least 5 mm, and one 
as large as 7 mm is preferable. In a six- 


Fig. 1.—Diagrams showing how the eye receives the image of a distant object without and with the aid 
of a telescope. 
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power instrument this requires an objective 
of at least 30 mm effective aperture. 

In using a binocular it is desirable to 
shield the eyes as much as possible from 
light other than that reflected from the ob- 
ject viewed. Deep eye cups which effec- 
tively shade the eyes from other sources of 
light are to be preferred. 


FIELD OF VIEW 


The field of view of a telescope may be 
considered: either as the apparent field or 
the actual field. The actual field of view 
is the angular measure which objects simul- 
taneously visible on opposite margins of 
the field make with the eye. The apparent 
field of view is this angle multiplied by the 
magnification. The apparent field of view 
is limited to about 45° for a highly cor- 
rected ocular. The maximum actual field 
will be, therefore, about 7.5° for a six- 
power instrument and 5.6° for an eight- 
power instrument. These angles correspond 
to about 135 yards at 1,000 yards and 
100 yards at 1,000 yards, respectively. 
Binoculars are made with a wider field of 
view than the above but the excess field 
will not be highly corrected, or, in other 
words, the image will be hazy or poorly 
defined over part of the field. 

A wide-field binocular is desirable for 
lookout purposes to permit rapid observa- 
tions and to permit the observer to find 
small objects through the binocular which 
have been noticed with the unaided eye and 
upon which a closer inspection is desired. 
Any instrument used in fire detection should 
have a clear field of at least 120 yards in 
1,000 yards. 


DEFINITION oR RESOLVING Power 


A telescope of good definition or resolv- 
ing power is one in which the image is clear 
and sharp and with which it is possible to 
distinguish fine detail. 

The resolving power of the unaided eye 
is about one minute; that is, the eye is able 


to distinguish details of an object which are 
separated by at least one minute of are. 
The resolving power of a binocular is satis- 
factory when the product of the magnifica- 
tion and the resolution is one minute or 
less. This is ordinarily measured by the 
use of targets consisting of equally spaced 
lines placed at such a distance from the 
observer that adjacent lines form angles of 
from 3 to 10 seconds at the eye. If the 
separate lines can be distinguished on the 
target they are said to be resolved, and the 
angle formed by the lines is the resolving 
power of the telescope. 

The definition of a telescope is dependent 
upon the size of the objective and the skill 
and care which has been used in the manu- 
facture of the instrument to eliminate aber- 
rations. A binocular for forest fire detec- 
tion should be carefully tested for definition 
and should not be purchased if the product 
of the magnification and the resolving pow- 
er is greater than 60 seconds. 


ALIGNMENT 


To give satisfactory service, the optical 
axes of the telescopes of a binocular must 
be carefully aligned for all variations in the 
interpupilary adjustment. When a binocu- 
lar is not in proper alignment, it will give 
a double image, or if the lack of alignment 
is not extreme, the eyes may accommodate 
to the variation in image, causing consider- 
able eye strain and consequent headaches. — 

Binoculars if not carefully constructed 
may be found to be out of alignment when 
new. Slight accidents may produce this 
condition. Whenever eye strain or -head- 
aches result from the use of binoculars the 
instrument should be submitted to the 
manufacturer or to some other competent 
specialist for examination and realignment. 
If possible, all binoculars owned by an or- 
ganization should be examined periodically 
for this defect. Examination and correc- 
tion for alignment necessitates the use of a 
special device known as a collimator. These 
instruments are usually found only in the 
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shops of large dealers in optical instru- 
ments. 


STEREOSCOPIC VISION 


By reason of the distance separating the 
eyes, a man obtains, with each eye, a slight- 
ly different image of any object viewed. 
As a result of our experience, we translate 
this difference in terms of relief and objects 
not too far distant appear to stand out from 
other objects more distinctly than if viewed 
with one eye only. This phenomenon is 
sometimes referred to as stereoscopic vision. 

The range of stereoscopic vision with the 
unaided eyes is about 450 meters. Binocu- 
lars increase this radius by magnifying the 
objects viewed and also, in prismatic bino- 
culars, by increasing the apparent inter- 
ocular distance. Enhanced stereoscopic 
Vision is important in aiding the observer 
to judge more clearly the position of one 
object in relation to others. To obtain the 
greatest range of stereoscopic vision, bino- 
culars with widespread objectives should 
be purchased. Where compactness is not 
essential, as on forest fire lookouts, bino- 
culars with an inter-objective distance of 
120 mm or greater are to be preferred. 


ADJUSTMENTS 


_ Binoculars should be equipped with two 
sets of adjustments, one for interpupilary 
distance and one for focusing. An inter- 
pupilary adjustment is necessary to accomr 
modate for the variation in the interpupil- 
ary distance of individuals. Binoculars 
which are in adjustment for the user’s eyes 
at distances of 100 feet are in adjustment 
for all objects at a further distance. Con- 
sequently, the focusing adjustment is pri- 
marily for adjustment to variation in the 
eyes of individual users. Because the user 
may not have the same strength of vision 
with both eyes it is necessary to provide 
separate focusing arrangements for each 
eye piece. 

Two types of focusing arrangements are 


commonly found on binoculars. The first 
type is focused by the turning of the indi- 
vidual eye cups while the second type has a 
central focusing wheel on the main axis of 
the instrument, with the right eye cup sepa- 
rately adjustable. Of the two types, the 
first is preferred for fire detection use be- 
cause of its simplicity, fewer wearing sur- 
faces, and its dust proof construction. Per- 
sons whose eyes are not normal because of 
simple near sightedness or far sightedness 
can correct vision by the use of the focusing 
device. Astigmatism, however, cannot be 
corrected without the use of special lenses. 


SUMMARY OF DESIRABLE CHARACTERISTICS 


A binocular for forest fire detection 
should be of the prismatic type and of 
either 6 or 7 magnification. To provide 
sufficient illumination, the objective, if 6 
power, should be at least 30 mm in diam- 
eter, and if 7 power, 35 mm. The resolving 
power should be not more than 10 seconds 
for a 6 power instrument or more than 9 
seconds for a 7 power instrument. The 
binocular should be carefully corrected for 
aberrations. 

The field of view should be at least 120 
yards in 1,000 yards and flat over four- 
fifths of the field. Instruments should be 
carefully aligned and so strongly made, 
that they will not be easily broken or 
thrown out of adjustment. The binocular 
should have both interpupilary and focus- 
ing adjustments, and for the latter, the type 
of focusing arrangement in which both eye 
cups are separately adjustable is preferred. 
Binoculars with widespread objectives, 120 
mm or more, are preferred for lookout sta- 
tion use, because of greater range of stereo- 
scopic vision. 


User oF BInocuLars ON Forest FIRE 
LooxKouTs 


Binoculars are not suited to continuous 
observation from the fire lookout. Use of 
these instruments is limited both by their 
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narrow field and their weight. To cover 
the whole field of view with the binocular 
consumes such a long time as compared to 
the time taken to make the survey with the 
unaided eyes, that the advantage of closer 
vision is lost. 

The binoculars can be used to advantage, 
however, in making periodic careful exam- 
ination of areas of known high risk, such as 
camp grounds, railroad rights-of-way, log- 
ging areas and similar areas where fire 
causative agencies are known to be active. 

Binoculars are of value in distinguishing 
between true and false smokes. A lookout 
in surveying his terrain is quick to sense 
any slight obscuration even before the ob- 
ject is well enough defined for the eye to 
completely resolve. If binoculars are avail- 
able, it is possible to determine the true 
character of the suspicious appearing ob- 
ject with small delay. In regions of sea- 
sonal drought and fine surface soils, dust 
clouds occasioned by movemenis of cattle, 
vehicles, or by wind currents are of fre- 
quent occurrence and may easily be con- 
fused with the smoke of forest fires. Bin- 
oculars aid materially in deciding on the 
character of small disturbances of this type. 

Binoculars have been found particularly 
useful in the detection of forest fires caused 
by lightning. It is characteristic for a cer- 
tain proportion of the fires from this cause 
to “hang over” for days or even weeks in 
a single snag, giving off only small wisps of 
smoke at intervals. These faint evidences 
of the presence of fire may be entirely be- 
yond the limits of unaided vision. The 
path of lightning storms and visible strikes 
are now recorded wherever lightning storms 
are an important cause of fires. By observ- 
ing carefully in the path of storms, the 
lookout can often detect such fires and ob- 
tain action on them while they are still in 
a harmless stage. The so-called “hang- 
over” lightning fire has resulted in many 
disasters and any tool which helps to re- 
duce their occurrence must be considered 
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a valuable aid in fire detection. 


Binoculars can aid the lookout in de - 


scribing the fire to the dispatching office. | 
The dispatcher should be informed on the : 
size of the fire, the type in which it is burn. | 


ing, surrounding topographic features, and 
the presence of roads or trails which will 
affect the control of the fire. 

Binoculars may prove of value in obtain- 


ing azimuth readings from distant lookouts, 


needed to properly locate the fire. In a 
region where lookouts are not numerous, it 
is frequently necessary to call on distant 
lookouts for this necessary information. If 
the fire is too distant to be otherwise lo- 


cated, binoculars will often be of value — 


in obtaining the desired information. 

At a small extra cost, binoculars may be 
equipped with a mil scale for estimating 
the size of fires, rapidity of spread and the 
distance between the fire and observer. The 
unit of graduation is the mil and is equal 
to one-thousandth of a radian,' i. e., one 
yard at one thousand yards, two yards at 
two thousand yards, etc. To estimate the 
size of an object one must know the distance 
to the object, and conversely, the distance 
to an object may be estimated if its size be 
known. 

It is of frequent value to the dispatcher 
to have an approximation of the size of the 
fire as a guide to dispatching crews and 
supplies. After the fire has been located 
by triangulation, the distance between it 
and the observer can be measured and the 
mil scale readings translated into yards or 
chains. By recording the size of the fire 
by time intervals, the dispatcher can obtain 
an approximation of the rate of spread 
which may prove a valuable guide in dis- 
patching forces to the fire. 

An alignment chart has been constructed 
by the author for converting mil scale read- 
ings of objects to yards and chains. This 
chart has proved of value in making the 


mil relation readily usable by lookout men 
and dispatchers. 


r 


*Radian, an angle at the center of a circle subtending an arc whose length is equal to the radius 
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Notes on INsTANCEs OF USE 


To confirm the above discussions, it may 
be well to consider some of the recorded 
nstances when binoculars have proven of 
alue on lookouts. These notes were made 
during the season of 1932 by two lookout 
men supplied with high grade instruments 
for the purpose of obtaining specific infor- 
mation on their application to the problem. 


On one peak an instance was recorded of 
obtaining detection on a faint column of 
smoke at a distance of 8 miles. This smoke 
as not visible to the unaided eye at any 
ime. Upon investigation it proved to be a 
amp fire. On another occasion this look- 
out with the aid of binoculars discovered a 
small lightning fire at a distance of 38 
niles. This smoke was too faint to be 
oticed by unaided vision. Again this look- 
out noticed a disturbance which appeared 
at first to be a dust cloud. Upon closer 
investigation with the binoculars flames 
were noted and the fact was immediately 
reported. 


On another lookout a lightning fire was 
idiscovered by the use of binoculars 30 min- 
utes before it was visible to the naked eye. 
This lookout man noted particularly the 
help which the glasses gave in determining 
he difference between smoke and dust. On 
another occasion he studied carefully an 
area in which he had, noted several light- 
ning strikes before he was able to detect the 
one fire which resulted. This smoke was 
small and at the time invisible to the un- 
aided eye. At another time, he was able 
to report a lightning fire 20 minutes before 
e could distinguish it with the unaided eye. 


These are some of the instances when 
binoculars proved of value to two lookouts, 
over a period of about two months. Checks 
have shown that the instruments are used 
any times every day and the lookouts are 
all convinced. of the value of binoculars in 
heir work. 


BINOCULAR TELESCOPES 57 


CarRE OF BINOCULARS 


Only the simplest of precautions are nec- 
essary to maintain binoculars in good work- 
ing condition. They should be protected 
as much as possible from jar and strain 
which might cause faulty alignment. In 
cleaning the lenses, a soft clean cloth or 
lens paper should be used. When not in 
use the binoculars should be placed in their 
case and stored in a dry cool place. Be- 
cause of the necessity for careful adjustment 
binoculars cannot be satisfactorily repaired 
by persons lacking the advantage of the 
special instruments usually found only in 
the shops of manufacturers. 

One of the common defects in binoculars 
is the “flowering” of the objectives where 
the Canada balsam, cementing the two ele- 
ments of the objective disintegrates, leaving 
a figure sometimes resembling a leaf or 
flower in the lens. This defect is easily cor- 
rected by a qualified mechanic. Exposure 
to full sunlight over a long period may 
hasten the process of crystallization, and 
therefore lookout men should be instructed 
to protect their instruments, when not in 
use, from the full rays of the sun. 


Testinc BINOCULARS 


Magnification may be roughly deter- 
mined by observing an object through one 
telescope of the binocular and with the un- 
aided eye, simultaneously. Any one dimen- 
sion of telescopic image will be increased 
in proportion to the magnification. If the 
target used be a strip of cloth on which foot 
and half-foot lines are marked, a fairly 
accurate determination can be made. 

Widths of field may be compared by 
counting the bricks in a building at right 
angles to the optical axis of the instrument 
or by the use of a target similar to the one 
described above. As the width of field is 
ordinarily expressed in yards at 1,000 
yards, it is well for comparative purposes 
to convert to this basis. 

The extent of the aberrations may be 
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determined in a careful comparison of in- 
struments. One of the most common forms, 
color aberration, can be tested by observing 
the edge of a brightly illuminating object 
such as the cornice of a white building. 
Curvature of the field will be noticeable in 
some wide field instruments. 

To determine the size of the exit pupil, 
the size of the objective can be divided by 
the magnification. This figure may be 
roughly checked by holding the instrument 
toward the light and measuring the exit 
pupil with a millimeter scale. 


The above tests will serve as a guide in 
the purchase of binoculars but more careful 
tests will be desirable where large pur- 
chases are contemplated or for establishing 
a “standard” instrument. The Optical Sec- 
tion of the U. S. Bureau of Standards pro- 
vides a means of obtaining precise informa- 
tion on instruments. Binoculars submitted 
will be critically examined at a small 
charge. 


Cost AND VALUE OF BINOCULARS 


One drawback to the purchase of high 
quality binoculars for lookout use has been 
the item of cost. With much to accomplish 
with limited funds, it is natural that many 
organizations should at first forgo the re- 
finement of good quality binoculars. Binoc- 
ulars can hardly be considered expensive 
luxuries, however, while the initial cost 
may seem high their value is permanent 
and their maintenance cost low. Considered 
from this standpoint, the cost of binoculars 
is hardly an appreciable charge against the 
total cost of maintaining lookout service on 
a single point. For example, a pair of 
binoculars suitable for lookout use cost be- 


tween $40 and $70. At the latter figure, 
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calculating a ten-year life for the instru- - 
ment and allowing $1.00 per annum for re- - 
pairs the total cost of a binocular on a look- - 
out is approximately $8.00 per annum. At | 
an estimated total cost of $600 per annum . 
for maintaining lookout service, the cost of 


binoculars will be only a little more than 1 
per cent. 

Considering the possibilities which bin- 
oculars have demonstrated of improving 
the service from lookout stations, they are 
apparently clearly justified. Their cost is so 
inconsiderable when distributed over their 
useful life and their ability to improve de- 
tection so great that only lack of available 
funds can excuse the lack of binoculars on 
primary lookout stations. On an active 
lookout station, binoculars are used each 
hour of the day. If they reduce the report 
time on fires only occasionally, this reduc- 
tion will on one fire often more than justify 
their expense. 

The references below have been consulted 
freely in preparing this article. 
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T IS NOT so many years ago that 
loggers in the Douglas fir region ac- 
cepted fires during the long summer 
idrought as inevitable, though dreaded, 
joccurrences. Their avoidance was very 
jlargely a matter of luck. Little attempt 
was made to organize for fire prevention 
or to be prepared and equipped to fight 
ifires when they happened. Forest Service 
jtimber sales agreements furnish a rather 
interesting record of the progress of ideas 
‘as to what is necessary to furnish reason- 
able protection during logging operations 
in this region of high summer hazard. 


The earliest sawtimber sale of any con- 
sequence on a national forest in the 
Douglas fir region was made in 1906. At 
ithat time, before the present regional or- 
} ganization, much of the preliminary work 
lin connection with sales was done by spe- 
cial inspectors sent out from the Washing- 
ton office and all sales were approved 
there. This particular contract, which 
#was for about six million feet, was two 
‘pages long and contained one clause, two 
jlines long, relating to fire precautions. 
In this the operator agreed to do all in 
jhis power to prevent and suppress forest 
ifires. This general requirement, gradual- 
ily elaborated, has persisted in all sale 
jagreements up to the present time. Its 
intent is to place the responsibility for 
ifire prevention squarely upon the pur- 
ichaser. In addition to the above the con- 
‘tract required the burning of the slash 
and this has been stipulated in practically 
Vall contracts since that time. 
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FIRE PRECAUTIONS ON NATIONAL FOREST SALES IN THE 
DOUGLAS FIR REGION 


By FRED E. AMES 
Assistant Regional Forester, Portland, Oregon 


Compared to a two-line clause in the first large federal timber sale agreement, it now 

requires several pages to set forth fire precautionary measures in present-day contracts. 

The author outlines the text of these stipulations. The figures of loss from lumbering fires 
show a surprisingly small acreage burned from this cause. 


In 1908, in a fairly good sized sale in 
Washington, there first appeared a re- 
quirement that oil should be used as fuel 
in donkey engines, that locomotives should 
be equipped with spark arresters and 
that all trains must be followed by a 
track walker “who shall watch for and 
promptly suppress all fires set from the 
engines, and who shall, if necessary, notify 
the forest officers of such fires.” 

In 1909, a contract on the Snoqualmie 
Forest contained a fire clause requiring 
that donkeys be equipped with 50 feet of 
hose and spark arresters, or that donkeys 
should “be fitted to exhaust into the air.” 
This was the first recognition of the out- 
side exhaust. This contract also contained 
the first general snag falling require- 
ment. 

In 1910 an advance was made on the 
Olympic Forest where a contract required 
donkeys to be equipped with spark ar- 
resters, 100 feet of hose, steam pumps, 
pails and a constant supply of water. 
Watchmen were required around donkeys 
at noon and might be required at night. 
Donkey settings were to be cleared for 
50 feet. 

The first provision in regard to the 
closing down of operations during haz- 
ardous fire weather seems to have been 
made in 1911, but the clause was made 
quite ineffective by stipulating that five 
days’ notice should be given before opera- 
tions could be closed down. 

The clearing of rights of way of in- 
flammable material and the cutting of 
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snags on each side began about 1912, al- 
so restrictions on the burning of refuse 
during the fire season. 

During the succeeding ten years the ad- 
vance in prevention measures was marked 
more by improvement in details of appli- 
cation than by the development of new 
types of equipment or the institution of 
additional precautionary measures. 

During the past eight or ten years there 
has been a very marked strengthening of 
contracts with the aim of providing the 
highest degree of fire protection during 
the logging operations which can reason- 
ably be expected. The requirements go 
little if any beyond the practice of the 
more advanced operators on private lands, 
but they go considerably farther than the 
average. The contrast with the sale con- 
tract of twenty years ago is quite striking. 


PrRESENT-Day CONTRACTS 


The general requirements in a present- 
day contract may be briefed as follows: 


GENERAL 


Fire equipment must be on hand and 
other protection measures be in effect 
from April 15 to October 15 and this pe- 
riod may begin earlier or be extended 
later if exceptional weather conditions 
prevail. Requirements go into effect as 
soon as construction work begins and 
continues whether or not operations are 
in progress. 

All protection measures are effective on 
all national forest land and upon private 
land within one-half mile of national for- 
est land provided the private land or the 
timber upon it is owned or controlled by 
the purchaser. 


REQUIREMENTS AFFECTING RAILROADS AND 
STEAM LOGGING ENGINES 


The standard fuel for locomotives and 
other steam power engines is oil and its 


use is required wherever such a require: 
ment is reasonable. 


Spark arresters are required on all loco- 
motives whether oil-burning or not. It has 
been established beyond question that fires 
can be started by oil-burning equipment 
exhausting through the stack and that 
this possibility is lessened by the use of 
arresters. On donkeys and other steam 
equipment, spark arresters are required 
unless the exhaust and other forced draft is 
kept out of the stack. Donkeys with outside 
exhaust and no arresters are considered 
as safer than donkeys with inside exhaust 
with arresters. 


All such machines are equipped with 
a 3x2x3 or larger, general service 
steam pump, or a gravity system giving 
equal pressure, 300 feet of one-inch or 
larger hose and _ three-eights-inch nozzle. 
To avoid friction on the hose section con- 
necting with the pump, the latter is 
equipped with a discharge air chamber. 
A tool box with a specified number of 
pails, shovels, axes, mattocks and 5-gallon 
back-pack hand-force pumps is provided. 
All machines must have a reserve supply 
of 600 gallons of water or a sufficient 
volume of running water to supply the 
pump in operation at full capacity. Where ~ 
there is danger of brake shoe fires, par- 
ticularly where cedar is being logged, 
and water is available, locomotives are 
to be equipped with a track sprinkling 
device. Ash pans must be screened. 

The railroad grade is kept clear to 
mineral soil for a distance of 2 to 4 feet 
beyond the end of the ties. Snags over 
15 feet in height and 12 inches in diame- 
ter within 150 feet of the track are felled. 
On rights of way to be used more than 
one season, slash along the railroad is” 
required to be burned. Sanding of boiler 
flues is restricted to safe places. 

No wood is to be used in starting or 
maintaining fire in oil-burning locomo- 
tives or in other oil-burning logging en- 
gines if any form of forced draft is used. 


A foot or speeder patrol follows all 
| locomotives and additional patrol of the 
area on which logging operations are in 
progress or where the hazard is high may 
_be required. 

The ground at each donkey setting is 
cleared in advance for 35 feet and kept 
clear of inflammable material as far as 
practicable. Snags are felled for a dis- 
tance of 150 feet. During all periods of 
fire danger, the ground is kept wetted 
‘down for a distance of 50 feet around 
/each logging engine. 

Watchmen are required at each steam 
logging engine during the noon hour and 
} for at-least three hours after closing 
down. Night watchmen may be required. 
} When donkeys are moved under their 
fj own power, the exhaust must be outside 
the stack and no other forced draft is to 
be used. The ash pan is screened and 
§ patrol follows the donkey. 


MISCELLANEOUS FIRE FIGHTING EQUIPMENT 


A tank car, ordinarily of 7,000 or 
6,000 gallons capacity, is provided, 
equipped with a 4.5x3x4 or equivalent 
§general-service steam pump and not less 
¥than 1,000 feet of serviceable 1.5-inch 
jhose. Facilities for rapidly filling the 
Stank car at one or more points along the 
main line railroad are to be provided. 
HOrdinarily a gasoline power-pump of 
equivalent capacity is also required on 
the tank car so that it can be set and 
operated without the locomotive, if neces- 
jsary. 

|) When the size of the sale warrants and 
water is available, each main woods camp 
is provided with one or more portable 
gasoline power pumps, each equipped 
with at least 1,500 feet of not less than 
I.5-inch hose, this pump to be of sufh- 
Mcient size and capacity to deliver 20 gal- 
Hlons of water a minute through 1,500 
Wfeet of hose to an elevation of 300 feet. 
A central tool supply of axes, shovels, 
nattocks, etc., is maintained at the camp, 


FIRE PRECAUTIONS ON NATIONAL FOREST SALES 61 


sufficient to equip at least half the crew. 

In order to have fire equipment quickly 
available for fires caused by friction of 
the lines, chemical fire extinguishers, 
hand-force pumps and tools are kept at 
the “tail” tree or corner blocks of each 
operating logging engine. 

All tractors and trucks must carry a 
chemical fire extinguisher and a shovel. 


PRECAUTIONARY MEASURES 


A camp fire warden, having an appoint- 
ment from the state, is employed and has 
charge of the fire prevention and suppres- 
sion on the sale. He can have no other 
duties which interfere with these. 

Each operating side and other neces- 
sary parts of the operation are connected 
with the main logging camp by telephone. 

The area around all logging blocks 
which are close enough to the ground to 
cause fire danger is cleared to mineral 
soil for a radius of 10 feet and special 
patrol along the lines may be required. 

The use of fuses in blasting is pro- 
hibited. When the relative humidity falls 
below 50 per cent, watchmen must remain 
on duty for one hour after blasting is 
finished and no blasting is permitted if 
the humidity falls below 30. 

During periods of fire danger, smoking 
and the building of camp and lunch fires 
is prohibited except at established camps 
or other designated safe places. 

During periods of exceptional fire 
emergency, special patrol or other mea- 
sures may be required, and if these are 
not adequate, or are not complied with, 
operations may be suspended in whole or 
in part. It is also general practice to re- 
quire in the fire plans for sales that all 
steam equipment shall be closed down 
when the relative humidity falls below 30 
per cent. 

Sales areas of high fire hazard are 
often closed during the dangerous season 
to all forms of public entry except under 
permit from the forest officers, actual set- 
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tlers being exempt from this requirement. 
SLASH BURNING 


All dead trees on the sale area over 15 
feet in height and 12 inches in diameter 
have been required to be felled. This 
minimum height is at the present time be- 
ing raised to 25 feet except within a strip 
200 feet wide on each side of the exterior 
boundaries of the sale. 

The burning of slash periodically is re- 
quired as a precautionary measure, to- 
gether with the construction of such fire 
lines as may be of assistance in the burn- 
ing. 


Resutts oF More Ricip REQUIREMENTS 


It will be seen from the above that the 
fire protection measures now considered 
necessary in sale contracts in the Douglas 
fir region include a variety of equipment 
as well as miscellaneous precautionary 
measures. Several pages of the present 
day contract are now required to set forth 
in detail the fire protection stipulations, 
as contrasted with two simple lines in the 
contract of 1906. 

It is obvious that the equipment and 
miscellaneous precautionary measures 
now required, can be furnished only at an 
appreciable cost per thousand feet logged, 
which cost must be recognized in apprais- 
ing the value of stumpage. The cost for 
an average two-side operation cutting 
from 25 to 40 million board feet a year, 


will run from 30 cents to 35 cents per 
thousand board feet, depending upon the 
type of equipment and length of the sum- » 
mer shut down. 

The cost of this protection is in effect 
borne by the government and if the rec- 
ords of the past several years can be 
taken as indicative, such protection mea- 
sures benefit both operators and the gov- 
ernment. The tabulation given in Table 1 
gives a comparison between fires which 
could fairly be attributed to the presence 
of a logging operation under a national 
forest sale contract and other fires on the 
national forests within the Douglas fir 
region. This tabulation excludes the Cra- 
ter National Forest and includes all of 
the Rainier and Mt. Hood forests. No 
large fires have occurred on the east side 
of the two latter forests during the period. 

Figures in Table 1 would seem to in- 
dicate that, measured in terms of acreage 
burned and damage national forest re- 
sources, the presence of logging opera- 
tions under sale contracts is among the 
lesser hazards with which we must reckon. 

In fairness it should be stated that 
some of the largest and most costly fires 
occurring during the period included por- 
tions of the cut-over areas on certain sales 
but are excluded from the tabulations be- 
cause they were not attributable directly 
to the presence of active logging opera- 
tions on the national forest. In several 
of these fires the presence of unburned 
slash was an important factor contributing 


TABLE 1 


COMPARISON BETWEEN SALES FIRES AND OTHER FIRES IN THE DOUGLAS FIR REGION 


Cal- 


Total number National Forest Total National 


D . . i ‘ 
endar Number of man-caused acreage burned. Forest acreage “olan ey pee 
year sale fires fires Sale fires burned sale fires all fires 
1926 5 428 42 55,742 0 230,026 
1927 6 193 2 25.586 0 140,623 
1928 7 201 108 6,683 605 45,5 
1929 13 304 2,740 87,757 10,345 oan 
1930 3 189 545 9,860 1,215 48,271 
Total 34 1,405 3,437 185,628 12,165 1,390,353 


o the spreading of the fires and consequent 
amage. 

Table 2 shows the probable cause of the 
sales fires, the number of each, National 
Forest acreage burned and damage. 

The figures in Table 2 show a number 
of rather interesting things. Sparks from 
all stacks (which commonly used to be 
credited with causing most fires) while 
starting 38 per cent of the total number 
of fires, burned over only 20 per cent of 
he total acreage. Sparks from stationary 
machines and shovels caused 26 per cent 
of the fires, but burned over only one 
per cent of the acreage. The most acre- 
age was burned and greatest damage was 
done by fires starting from cable friction 
sparks, a cause which was not recognized 
as important until comparatively recently. 
These fires are hard to prevent and ex- 
ceptionally dangerous because they are 
most apt to start in heavy accumulations 
of slash and in inaccessible places where 
quick action is most difficult. The cause 
of the greatest number of fires and the 
second largest acreage and damage is not 
connected with the machinery or equip- 
ment of logging, but rather the final 
cleanup operation, the burning of the 
slash. Five of the eight fires from this 
cause were Class C, (10 acres and over). 
This indicates that improvement in the 
technique of slash burning is well deserv- 
ing of the best efforts of all sale and fire 
control officers. 

The writer fully realizes that deduc- 
tions drawn from the figures given are 
not puncture proof, but perhaps they may 
be accepted as interesting and indicative. 
One thing cannot be overlooked—how- 
ever perfect the mechanical features of 
protection may be, in any logging opera- 
tion we always have the human element 
to contend with and the inevitable danger, 
always present, where large numbers of 
people are on or in close proximity to 


areas of high hazard. 


TABLE 2 


PROBABLE CAUSE AND NUMBER OF SALES FIRES AND DAMAGE CAUSED 


FIRE PRECAUTIONS ON NATIONAL FOREST SALES 
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FIRE AND DECAY INJURY IN THE SOUTHERN BOTTOMLAND 
HARDWOODS" 


By F. H. KAUFERT 


Field Assistant, Southern Forest Experiment Station, New Orleans, La. 


The author made a study of decay in fire-scarred bottomland hardwoods in Louisiana, 


examining merchantable-sized 


and immature timber of various hardwood species. He 


found that a great proportion of the mature trees had been severely damaged by decay 

which found entrance through basal fire wounds and that the immature timber seemed to 

have suffered even more severely. It is estimated that from 90 to 95 per cent of the decay 
in the merchantable southern bottomland hardwood stands has resulted from fire. 


4 | ‘HE SOUTHERN bottomland hard- 
woods have no dangerous insect or 
fungous enemies and would perhaps 

be entirely free from disease if fire had 

been kept out. Owing to fire, however, 
many of the virgin and second-growth 
hardwood stands of the Mississippi Delta 
have been severely damaged by decay. 

Rapid deterioration of many of the mer- 

chantable and unmerchantable stands is 

due primarily to decay which has entered 
the boles of the trees through wounds 
caused by ground fires. 


These slow-burning ground fires seldom 
kill mature trees, with the possible excep- 
tion of ash, but they injure the living 
bark at the base and thus provide suitable 
avenues of entrance for wood-rotting 
fungi. After entrance is effected the 
wood-destroyers work at a rapid rate, for 
the humid conditions and high tempera- 
tures prevailing throughout the South 
during most of the year furnish optimum 
conditions for fungous growth and _actiy- 
ity. The relationship between fire and 
decay is thus a very close one, and hence 
the two factors must be considered to- 
gether. 


Past Fires 


In the southern bottomlands, as in most 
other forest regions of the country, fires 
have occurred at varying intervals in the 
past. Fire history was studied by the: 
writer during 1931 on more than 500 
three logged-off hardwood 
tracts in central and northeastern Louisi- 
By counts on wound tissue of these 
stumps, the dates of individual fires were 
traced back to Civil War days and far- 
ther. It seems probable, however, that 
widespread burning of the bottoms did 
not occur until about 1890, for old set- 
tlers recall the time when the bottoms 
were veritable canebrakes. . 

It is believed that most of the early 
fires were set by hunters who sought to 
drive game from the impassable bottoms, 
by cattle owners who found fire an effec- 
tive aid in retrieving their strayed herds. 
or by lumbermen to facilitate logging, o1 
were caused by farmers who let fire 
escape into the woods when clearing land 
for cotton. Much of the evidence of these 
early fires has been obliterated. Accord. 
ing to the “old timers,” however, they 


stumps on 


ana. 


*The investigations reported here were made by the writer during the summer and fall of 1931 


while he was employed by the Division of Forest Patholo 
eration with the Southern Forest Experiment Station, 


gy, U. S. Bureau of Plant Industry, in codép 
New Orleans, La. The writer wishes to expres 


his appreciation to Dr. L. O. Overholts, of Pennsylvania State College, under whose direction the in 
vestigations were begun, and to Dr. Carl Hartley, of the Division of Forest Pathology, for valuabl 
suggestions during the course of the work. Presented at the annual meeting of the Gulf States Sectio. 
of the Society of American Foresters at Vicksburg, Miss., May 6, 1932. 
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Were more damaging than present fires, 
or dry cane made an excellent fuel. Ex- 
Fept for isloated patches, the cane had 
disappeared by 1895. Cane is killed by a 
ingle burn. Its absence at the present 
dime is a good indication that all the bot- 
toms have been burned over at least once, 
‘although cane is known to be greatly re- 
Wuced by overgrazing. 


During the last 50 years fires covering 
a large acreage have occurred on the bot- 
ftomlands during exceptionally dry sea- 
sons only, a dry fall followed by a dry 
spring being most favorable for wide- 
pread burning. Since the passing of the 
cane the principal fire hazard has been 
leaf litter. Very little leaf litter remains 
intact through more than a single growing 
fseason. The greater part is decomposed 
by saprophytic fungi and bacteria during 
he humid spring and summer months fol- 
lowing leaf fall. When an accumulation 
of leaf litter burns, however, enough 
heat is generated to kill reproduction and 
ound trees of all sizes. 


Information obtained from many ring 
counts indicates that widespread burning 
of the bottoms occurred in the years 1898- 
99, 1911-12, 1916-17, and 1924-25. Much 
‘of the damage caused by the earlier of 
hese fires has undoubtedly been obliter- 
ated by the death of the injured trees. 
The harmful effects of the 1916-17 and 
1924-25 fires, however, are very evident 
in most of the stands of the Delta. 

Since 1925 there has been no wide- 
spread burning of the bottoms, mainly be- 
cause weather conditions have been un- 
favorable for burning, and also because 
a few timber owners are begining to rec- 
ognize the seriousness of the damage 
caused by fire and are keeping it out of 
their holdings. Fires that occurred on 
cut-over lands during the less severe 
drought of 1930 and 1931, however, cov- 


ered thousands of acres in the aggregate. 
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InJURY TO MERCHANTABLE STANDS 


Losses due to decay following fire in- 
jury are especially severe in many of the 
merchantable stands of the southern bot- 
tomlands. These losses are clearly indi- 
cated by the fact that on every logging 
operation are found large numbers of 
high stumps, “jump butts,” cull logs, and 
trees so badly decayed that they are 
never cut. 


During the summer of 1931, a study 
of fire and decay injury was made in a 
70-year-old stand of oak located near Oak 
Grove, Louisiana. This stand was being 
cut for ties, so it was possible to make 
detailed measurements and examinations 
of all trees. Of the 261 trees examined 
123, or 47 per cent, had been fire- 
scarred within the past 20 years. Some 
decay was present in all the wounded 
trees. In 89 trees, or 72 per cent of the 
total number of fire-scarred trees ex- 
amined, decay had spread up the trunk 
to such an extent as to necessitate jump- 
butting or cutting high stumps. In some 
of these trees the decay had spread as 
high as 12 feet up the trunk, but the aver- 
age spread was between 4 and 6 feet. 
Owing to decay the average merchantable 
product of fire-scarred trees was reduced 
from 3.5 to 3 ties per tree, or by approxi- 
mately 14 per cent in volume and prob- 
ably even more in value. Had this stand 
of timber been allowed to develop to saw- 
log size the losses would have been far 
greater, for the rot was spreading ver- 
tically at an average rate of 6 inches per 
year. 

Another study was conducted on a 
small tract of virgin red gum near Fer- 
riday, Louisiana. On this tract, which 
was logged in 1931, approximately 12 
per cent of the merchantable volume of 
the trees was left in the woods in the 
form of high stumps, jump butts, and cull 
logs. This 12 per cent loss in volume 
does not represent the true loss, for the 
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butt logs of red gum trees, portions of 
which were, in this instance, culled owing 
to rot, contain material of higher erade 
and greater value than do the upper cuts. 

Other cases of fire and decay damage 
in merchantable stands of the bottomlands 
have been cited by Lentz.” He calls at- 
tention to an 81,000-acre tract of virgin 
timber in the heart of the Mississippi 
Delta on which it is estimated that the red 
gum is deteriorating at the rate of one 
per cent or more per year as a result of 
fire damage. In another stand examined, 
he estimated that a 20 per cent loss in 
value had resulted from decay which had 
followed the 1916-17 and 1924-25 fires. 

The examples given here are perhaps 
not representative for the entire Missis- 
sippi Delta, but they show how severe fire 
and decay damage may become in certain 
stands. In the southern bottomland hard- 
woods very little cull in merchantable 
volume is caused by rot that gains en- 
trance through branch stubs or other 
wounds upon the upper stem. Under pres- 
ent utilization practices at least, the type 
of rot that is of economic importance is 
that which enters the merchantabe stem 
through fire scars or other wounds at the 
base of the tree. It is estimated that 90 to 
95 per cent of the decay in the merchant- 
able southern bottomland hardwood stands 
has resulted from fire. 


InyJuRY TO YoUNG TIMBER 


Ground fires seem to injure immature 
trees even more than mature timber. The 
very thin, non-insulating bark of young 
trees makes them particularly susceptible 
to injury. Sometimes severe fires kill the 
young trees outright. In such cases the 
stumps usually sprout, giving rise to sprout 
stands of very poor quality. Many of the 
old-field red gum stands of the Delta are 


*Lentz, G. H. Forest Fires in the Mississi 
831-832. May, 1931. ———_—— 
man; Vol. 135 (1756) :40. May, 1929. 


of this character. In the majority of 
cases, however, the injury resembles that 
found in mature stands, basal fire scarss 
which render the tree highly subject to 
fungous attack. 

To determine the effect of fire and de-- 
cay upon immature stands, more than 300) 
fire-scarred trees from 3 to 16 inches ini 
diameter were cut and measurements} 
taken of the fire scar and of the portion: 
of the trunk affected by decay. The spe-- 
cies studied included red gum, white oak,, 
red oak, ash, hackberry, persimmon, and| 
hickory. The fire scars ranged from 5) 
to 25 years in age. 

It was found that the different species ; 
varied slightly in susceptibility to fire. 
Species with a tight, solid bark, such as‘ 
hackberry, hickory, and red oak, were: 
usually more severely scarred than those 
possessing a rough, corky bark, such as 
red gum and white oak. The differences 
are too small, however, to be of much 
practical significance. 

It is usually assumed that young trees 
are less subject to decay resulting from 
fire injury than mature trees because their 
scars heal over rapidly and_ because 
young vigorous trees, which are com- 
posed principally of sapwood, are in gen- 
eral rather resistant to decay. For the 
southern bottomland hardwoods neither of 
these assumptions holds. In this region 
fire scars on young trees heal over much 
more slowly than do scars on mature 
trees of the same species. This may be 
partially due to the fact that a fire scar 
of given size affects a larger proportion 
of the circumference of a young tree than 
of a more mature tree. Measurement of 
the original and present size of fire scars 
on more than 300 young trees showed 
that the average fire scar remained un- 
healed 15 to 20 years after injury. Com- 
pletely healed fire scars were exceedingly 


h ppi Bottomlands. Journat or Forestry; Vol. 29 (5): 
Loss in Merchantable Red Gum Due to Two Fires. oie a 
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frare on the young trees examined, this 
idespite the fact that many of the trees 
had been injured by the 1911-12 fires. It 
was found that red gum, white oak, and 
red oak form wound tissue faster than 
ash, hackberry, and hickory. Fifteen-year- 
old scars on red gum, white oak, and 
}black oak were approximately 50 per 
‘cent healed, whereas scars of the same 
jage on ash, hackberry, and hickory were 
80 per cent as large as they had been 
joriginally. The rate at which wounds 
heal is an extremely important factor, for 
slow healing means that wood-rotting 
ifungi have ample time to gain entrance. 

Because of the slow rate of callus for- 
mation, practically all wounded trees be- 
come infected. Approximately 70 per 
cent of the trees injured by the 1924-25 
fires contained considerable decay in 
1931. The number of infected trees in- 
jcreases with the age of the scars; all the 
trees examined which had been injured 
by the 1911, or earlier, fires were badly 
decayed. 

The height to which decay reaches in 
fire-scarred and decayed trees, also, is 
closely correlated with age of scar. The 
average height of the decay column in trees 
wounded by the 1924-25 fires was 19 
inches; in trees wounded by the 1916-17 
fires, 58 inches; and in trees wounded by 
the 1911 fires, 104 inches. 

The data obtained in this study indicate 
that once young trees are fire-scarred they 
are almost certain to become infected 


with decay, and that once rot gets in it 
spreads radially and tangentially. The 
radial spread of the decay weakens the 
base of the tree and makes the tree sub- 
ject to windthrow. 

This process takes place to some extent 
in many of the immature stands of the 
Delta. However, the understocking on 
many areas appears to be due primarily 
to direct killing of reproduction rather 
than to the falling over of immature trees 
that have been weakened by fire and de- 
cay. In certain species, such as the oaks, 
decay does not appear to weaken the base 
of the tree so severely as in many of the 
other species and the mortality caused by 
decay following fire injury seems to be 
lower. 

Measuring fire and decay damage in 
young stands is very difficult, because the 
losses cannot be expressed in terms of 
volume or value as in merchantable 
stands. It is evident, however, that if fires 
are frequent it will be impossible to ob- 
tain stands of healthy young trees such as 
can be expected to develop into merchant- 
able timber. 


SUMMARY 


Fires have caused a great deal of dam- 
age to both merchantable and immature 
hardwood stands of the Mississippi Delta. 
To eliminate the serious losses caused by 
decay and to insure good stocking in 
young stands, fire must be kept out. 


THE PORTABLE BAND SAWMILL AND SELECTIVE LOGGING IN 
SECOND-GROWTH LOBLOLLY PINE 


By R. D. GARVER 
Senior Forester, U. S. Forest Products Laboratory* 


The portable band sawmill may solve the problem of converting small timber into Jumber 

at small cost and with low waste. The author gives here the essential cost data from a 

study of sawing, with such a mill, logs from trees of various small diameters and briefly 
discusses its adaptability to a sustained-yield management plan. 


long-time basis in the second-growth 

loblolly pine forests of the Coastal 
Plain depends largely on the adoption of 
a proper cutting system and the develop- 
ment of manufacturing practices that will 
produce lumber cheaply enough and efh- 
ciently enough to compete with shipments 
from other regions that regularly come 
into the Atlantic seaboard markets. Most 
of the present timber in the region is of 
second growth, either of oldfield or for- 
est-grown origin, and is not of large size. 
The remaining virgin timber is being cut 
rapidly, making continuous operation of 
large mills increasingly difficult. This 
situation will probably result in the 
greater use of small mills even where a 
company has large holdings and desires 
to continue to produce crops of timber 
from its lands. 

The cost of manufacture and the value 
of the product in any lumber operation 
are controlled to a large degree by the 
size of the timber handled. It is therefore 
important to have information on _ the 
costs and returns for trees of different 
sizes, so as to be able to eliminate the un- 
profitable trees. With this fact in mind, 
the U. S. Forest Service has recently col- 
lected information on costs and returns 
for trees of different sizes when logged 
selectively and cut by a portable band 
sawmill. This information is summarized 
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*Maintained at Madison, Wis., 
Wisconsin. 


in the accompanying tables and should as 
sist timber operators in improving cutting 
methods and manufacturing practices. 

Selective logging or cutting as used 
here means a partial cutting practice in 
which the large trees and the small defec- 
tive trees are removed while the small 
and medium-sized trees are reserved for 
future growth and seed production. 

The stand on which the information is 
based was representative of the oldfield 
loblolly pine type of the Coastal Plain. 
It averaged 55 years in age and was made 
up of 94 per cent loblolly pine and 6 
per cent mixed hardwoods of little com- 
mercial importance. The area was well 
stocked and the pine averaged nearly 21,- 
000 board feet per acre of trees 8 inches 
in diameter and larger. About 71 per 
cent of the volume of the stand (Fig. 1) 
was removed by selective logging and the 
logs were put through the portable band 
sawmill. The timber was numbered and 
measured as it was cut in the woods and 
each operation timed. At the mill the 
lumber from each log and tree was 
graded and tallied separately and the 
time required to saw it recorded. The 
time and output figures when combined 
with hourly costs made it possible to 
compute production costs by tree sizes. 
The value of the lumber in each tree and 
log was obtained by applying prices to 
the piece tally after having made a cor- 


by the U. S. Forest Service in codperation with the University of 
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‘rection for loss and change in grade due 
to kiln drying and remanufacture. 


THE PorTABLE Band SAWMILL 


The portable band sawmill used in this 
study has the power unit, rolls, carriage, 
deck, sawdust carrier, and log conveyor 
mounted on a specially constructed flat 
car (Fig. 2). The mill has 54-inch wheels 
and uses an 18-gauge saw that is swaged 
‘to cut about a 3/32-inch kerf. The car- 
riage is mounted permanently in align- 
ment with the saw, and has five knees 
with patent screw dogs and hand-operated 
setworks. The power unit consists of a 
|50-horsepower gasoline engine connected 
to the saw with a line shaft and a clutch. 
The logs are hoisted from the ground to 
the deck on the car by means of a chain 


conveyor. The sawdust is removed by 
means of a chain equipped with lugs and 
running in a trough. 

Because the mill is mounted on a flat 
car it was necessary to build a light rail- 
road track on which to move the mill 
about the woods. Gasoline engines were 
used in place of steam locomotives, and 
small cars in place of standard freight 
cars. Although a railroad track was used, 
this layout should not be thought of as 
a railroad operation in the usual sense, 
for it is distinctly different. 

Under favorable conditions this mill 
can be taken up, moved one-half mile, 
and made ready for operation in from 1 
to 2 hours. When moving the mill the 
log hoist and the sawdust carrier are 


folded on the deck of the car. Before 


placing the mill in operation the car is 


i i i j About two-thirds of the volume has been removed. 
Fig. 1—Loblolly pine stand after selective logging. cies ee en dronatls 
i the basis of thrift rather than a strict diameter limit, 
ae to a 13-inch diameter limit. 
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haul as much as possible by moving the? 
mill often. The woods crew consisted of 
three log cutters, one log buncher, one? 
swamper and cart loader, and two haul-- 
ers. On short hauls one wagon was suffi-- 
cient to keep the mill busy; three wagons: 
kept two mills in logs most of the time.. 
The logs were unloaded at the foot of the: 
log hoist at the mill. The ground mani 
rolled them on the incline chains which: 
raised them to the deck on the flat car.. 


leveled and blocked on the four corners 
in order to obtain rigidity and steadiness. 
The log hoist is then dropped to the 
ground and the sawdust conveyor put in 
place. The mill is then ready to run. 

Five men were required to operate the 
mill and one man to pile the lumber on 
a car ready for transportation to a con- 
centration yard. In addition, a sixth man 
spent one-third of his time in filing the 
saws. This worked out nicely, because 


the mills were operated in units of three 
in a given locality. The output of the 
mill averaged about 9,000 board feet, 


Here they were scaled and placed in posi-- 
tion by the man who assisted the sawyer’ 
in turning and placing them on the car-- 


riage. The sawyer did the sawing’ and| 
handled the setworks. 
Care was used in sawing the logs so as | 
to get the best yield in both quantity and 
quality. The logs were turned on the 
carriage whenever it was of advantage to 


do so. The logs were slabbed thinly. The 


lumber tally, per 10-hour day when cut- 
ting second-growth loblolly pine. 

Spurs were built into the woods using 
the old grades from the previous logging 
operation wherever possible. In general, 
it was planned to keep log cutting and 
milling balanced and to shorten the log 


« a x 


Fig. 2—This portable band 
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FRSC | 


mill is taken to the woods instead of taking th i 
The stand back of the mill has not been cut sclaciively. ie bi 
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tlumber was of even thickness and there 
was no saw snaking because an automatic 
jdevice on the carriage prevented the log 
from being fed into the saw too fast. 

Since no edging was done in the woods, 
a part of the Jumber was bark edged and a 
part square edged. 

The lumber was passed on by the tail 
sawyer (off bearer) to the lumber loader 
who bulk piled it on a car ready for 
hauling to the concentration yard. At the 
yard it was kiln dried, put through an 
edger and trimmer, and made ready for 
shipment or for storage in the dry shed. 
The slabs were thrown to the ground to 
be picked up later as needed for fuel for 
the boiler at the concentration yard. 


Costs oF Propucinc LUMBER FROM TREES 
OF DIFFERENT DIAMETERS 


Although the information on cutting 
limits, production costs, and lumber prices 
given in the accompanying tables is based 
on 1929-30 conditions, the fundamental 
principles back of the cost and value 
ratios set up by these figures are just as 
true and applicable today under present 
economic conditions as they were when 
the study was made. For example, if 
production costs and lumber prices each 
have dropped 20 per cent the minimum 
cutting limit remains practically the same 
as shown, or around 11 inches. A 50 per 
cent drop in each would still give the 
‘same minimum cutting limit. On the 
other hand if production costs at present 
are 20 per cent and lumber prices 30 per 
cent below 1929-30 averages, then the 
minimum cutting limit, or the smallest 
tree that will pay its way, will be about 
an inch larger than shown or 12 inches 
in diameter; likewise if production costs 
are reduced 30 per cent and lumber 
prices 50 per cent then the minimum di- 
ameter cutting limit will be about 14 
inches. Of course, if conditions arise which 
bring about the reverse of these cost and 
value fluctuations then the minimum diam- 


eter cutting limit will be lowered instead 
of raised as under present conditions. 

Table 1 gives the production costs 
(average for 1929-1930) for loblolly pine 
trees of different diameters and the log 
run cost which corresponds to the volume 
distribution obtained under the selective 
cutting employed on the study area. The 
average production cost of $16.91 per 
thousand board feet lumber tally, even 
though it includes a barge cost of $1.50 
which was required to put the lumber at 
a central shipping point and_ standing 
timber expense of $1.25, is about $3.00 
per thousand board feet less than that 
which obtains in large band mills produc- 
ing lumber of a comparable quality from 
the same sized logs. In addition, the port- 
able band mill cut out about 10 per cent 
more lumber from a given run of logs 
than is accomplished by large band mills 
in the region. 

Table 1 shows that the total production 
costs, excluding stumpage, interest, and 
federal taxes, for 9-inch trees is twice 
as great per thousand board feet as for 
22-inch trees, which checks almost exactly 
with the ratio found in larger mills where 
higher costs obtain. 

Table 2 shows the quality and value 
of the lumber obtained from the trees of 
different sizes. Although the stand was 
young and of oldfield origin there is a 
good spread in value per thousand board 
feet as between large and small trees. 
For example, the lumber from 9-inch trees, 
because of lower quality and narrower 
boards, was worth only about four-fifths 
as much as that from 20-inch trees. This 
quality advantage of the large trees, which 
for the foregoing sizes amounted to $4.45 
per thousand board feet plus a lower 
manufacturing cost of $12.94 (Table 1), 
gave a total of $17.39 per thousand board 
feet in favor of the 20-inch trees. Con- 
sidered another way, the operator loses 
$5.47 per thousand board feet, not con- 
sidering stumpage, federal taxes, or inter- 
est, when he cuts 9-inch trees and has a 
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gross return of $11.92 per thousand board 
feet when cutting 20-inch trees. Allowing 
$3.00 per thousand board feet for stump- 
age and $4.00 per thousand board feet 
for profit, a comparison of the produc- 
tion costs and lumber values shows that 
a tree had to be about 14 inches in diam- 
eter to pay its way. 

With figures on costs and returns by 
tree sizes available it is necessary in 
applying the figures to cutting plans to 
translate them into terms of the stand 
as a whole as in Table 3. This table 
indicates that the operator gets the high- 
est gross return per acre by cutting all 
trees 1] inches in diameter and larger 
and he gets the greatest return per thou- 
sand board feet by cutting all trees 15 
inches in diameter and larger. In other 
words, if an operator pays only for the 
trees taken and has a long time supply 
of timber he will make the most money 
by cutting only trees 15 inches in diam- 
eter or larger. If he buys the timber for 
a lump sum with the privilege of taking 
what he wants, he will make the most 
money by cutting down to an 11 or 12- 
inch diameter limit. 

Suppose, however, that the operator 
owns the land and wishes to log his tim- 
ber selectively with the idea of returning 


for other cuts. Table 4 shows the actual | 
amount of loblolly pine per acre thatt 
was cut under selective logging, the aver- - 
age production cost and lumber value, , 
and the gross returns per acre. In addi-- 
tion, the same information is given for’ 
two cuts in the future, assuming com-: 
parable costs and lumber values and a. 
conservative growth rate of one inch in 
diameter in five years, which is about 
15 per cent slower than the average tree 
grew in the original stand. 

The first cut, which removed about 
two-thirds of the original volume resulted 
in a gross return of $113.81 per acre to 
cover stumpage, interest, profit, and fed- 
eral taxes. This is 88 per cent of the 
return when all trees 8 inches and larger 
are cut as shown in Table 3, and leaves 
6,500 board feet of timber on the ground 
to grow, provide the next cut, and pro- 
duce seed. 

In twenty years the computation shows 
that a second cut of about 9,700 board 
feet can be made and should provide a 
gross return of $94.00 per acre assuming 
the same production costs and lumber 
prices that prevailed in the first case. In 
another twenty years a third cut of 8,500 
board feet will be available and the gross 
return would be practically the same as 


TABLE 3 


TOTAL PRODUCTION COsTS,* LUMBER VALUE, AND GROSS RETURNS PER THOUSAND FEET, LUMBER TALLY, AND 
PER ACRE FOR LOBLOLLY PINE BY CUTTING TO DIFFERENT DIAMETER LIMITS 


Cutting to diameter ioe lumber pone of 
limit breast high Pro uction cost umber Difference Boar 
Inches Per thousand feet lumber tally cut ae pe ge aes 

8 and up $18.04 $24.26 $6.22 20,770 $129.19 
9 and up 17.77 24.35 6.58 20,147 132.57 
10 and up 17.42 24.47 7.05 19 316 136.18 
11 and up 17.00 24.68 7.68 17,841 137.02 
12 and up 16.59 24.94 8.35 15.827 132.16 
13 and up 16.37 25.21 8.84 13,729 121.36 
14 and up 16.29 25.52 9.23 11,257 103.90 
15 and up 16.45 25.75 9.30 8,890 82.68 
16 and up 17.03 25.97 8.94 6,356 56. 

17 and up 18.27 26.13 7.86 4,320 o 
18 and up 21.13 26.21 5.08 2.617 pe 


Includes all costs except stumpage, interest, and federal taxes. 
Available to cover profit, stumpage, interest, and federal taxes. 
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jin the second cut, or about $94.00 per 
acre. Assuming that fire is kept out and 
| that the stand perpetuates itself under 
partial or selective cutting, it should al- 
ways be possible to return at intervals 
of about twenty years and obtain the 
foregoing quantities of timber. 

The portable band sawmill is well 
adapted to a sustained-yield plan of this 
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kind, and by taking advantage of the 
economies in lumber manufacture through 
its use and by the judicious selection of 
the trees to be cut the chances for making 
money in timber growing and lumber 
manufacture in the loblolly pine forests 
of the Atlantic Coastal Plain are greatly 
enhanced. 


TABLE 4 


PROBABLE GROSS RETURNS PER ACRE FOR LOBLOLLY PINE UNDER SELECTIVE CUTTING AT 20-YEAR INTERVALS 


20 years after 40 years after 


Trees per acre Volume per acre first cut first cut 
Volume Volume 
Diameter Trees per acre Trees per acre 
breast per dry lumber per dry lumber 
high Standing Cut Left Left Cut acre tally? acre tally* 
Board feet dry Num- Board Num- Board 
Inches Number Number Number lumber tally ber feet ber feet 
3 9 a5 oy | a aes = Under forest management these 
4 ita! PA Olin A ses ss —— diameters should be filled in by 
5 14 5) O'S eee pate young trees 
6 5.8 1.0 AS gms. ee psd, cag AES = ae, 
tt 14.1 3.0 11.1 Con kk fi ee AU) te ok SSE ae Me 
8 18.4 4.0 14.4 488 135 9 i i coe 
9 Dou 4.5 19.2 673 158 AY) ad ox ay Crete 
10 2357 6.0 17.7 1,102 373 AB Tort pees Sy Oi ten 
11 22.0 8.4 13.6 1,245 769 nel odd 9 se 
12 17.5 10.0 as 899 1,199 14-49 Ss OP ee 
13 15.9 10.7 52 808 1,664 a aASck AU Thee = we Palas. 
feeeerizae 92 °° 33 sme R I ts sre) ame ne Ditee 
15 11.0 9.6 1.4 323 2,211 13.6 2,820 11.1 cutting 
16 7.4 6.6 8 220 1,816 7.5 1,857 14.4 limit 
17 5.2 4.9 3 98 1,605 Dray 1,533 19.2 5,659 
18 3.2 ae ge Te © ames 1,184 3.5 1,166 8.7 2,897 
19 22, 2.2 sie Oe ee See 851 1.4 487 eee iT aoe © 
20 9 9 Bret ed e heee 333 8 266 sth —- 
21 di) 5 ote ee 207 3 112 Sat eke 
22, all 1 cate See 42 see We ae ith EA = 
Total 187.7 85.5 102.2 6,508 14,262? 9,751 8,556 
Lumber value per thousand feet... $ 24.92 $25.53 $26.10 
Production wie: thousand feet... ae es a 
i nd teet sats sees ee te, i i : 
ee ee ues 111.53 94.00 93.35 


Gross) returns) per! acre_..._-- 


1A reduction of 10 per cent is made for loss from windfall, disease, etc. 
The total volume cut includes 286 board feet lost in logging. 


SMALL MILL OPERATIONS ON THE CUSTER WORKING CIRCLE 


By M. J. WEBBER 


Forest Ranger, Harney National Forest 


During the past twenty-five years, Forest Service men have contributed many ‘working 

plans to the files. Records of accomplishment, for obvious reasons, are meager. The fol- 

lowing article, prepared by a forest ranger on the job, reports the success of one such plan. 

At the same time it proclaims the value of a definite scheme of managing the exploitation 
of a large area and the possibilities of small sawmills under certain conditions. 


if | ‘EN YEARS have now elapsed since 

the original management plan for 

the Custer Working Circle on the 
Harney National Forest in South Dakota 
was adopted. Since the plan, during its 
first decade, has been in operation quite 
successfully, a review of accomplishments 
and a comparison of small mill opera- 
tions with those of a single large plant 
may be of interest. 

Prior to 1918 there were but three or 
four small mills operating in the Circle. 
These supplied a small local demand for 
lumber but the market was limited and 
the combined cut of the mills was of rela- 
tively small importance. Before this time, 
the Chicago, Burlington & Quincy Rail- 
road Company had purchased railroad 
ties through a general contractor and the 
timber products cut on the Custer Circle 
were principally from fire and_insect- 
damaged timber. 

In 1918 the Railroad Company an- 
nounced that it would buy ties, grain 
doors, and lumber from any one who 
wished to deliver these products at rail- 
road sidings. This action on the part of 
the railroad stabilized the market so that, 
by 1920, the small mill was pretty well 
estabished in the Working Circle. The 
number of mills increased steadily until 
1927, when there were 17 commercial 
mills operating within the Circle and the 
average annual cut amounted to ten mil- 
lion feet, board measure. In addition to 


*The Management Pian for the Custer Working Circle, 


these 17 mills, there are several small 
farmer-owned mills which are used in 
termittently to saw small amounts of 
lumber for local use. 

The original management plan provided: 
for handling the entire cut of the Circle: 
in small units, suitable to the smaller: 
type of portable mill. This policy has: 
been strictly adhered to. The topography 
is admirably suited to small operations. 
Fairly good roads radiate in all directions 
from the principal shipping points, while 
numerous secondary and woods roads 
make nearly every unit easily accessible. 
The Circle is well populated with farmers 
and stock growers who furnish the major 
part of the labor for the mills. This is 
a desirable situation. It enables the 
farmer to secure work near his home dur- 
ing the winter months, thus making it 
possible for him to live on a small moun- 
tain farm which, by itself, would barely 
produce a living. This local labor sup- 
ply is also an advantage to the mill man. 
It enables him to secure dependable help 
during the peak season, without employ- 
ing floating labor which would become 
surplus during the spring and early sum- 
mer months, when it is usually necessary 
to curtail operations on account of weather 
conditions. 

For the species ponderosa pine, and 
the class of timber and topography found 
on the Custer Working Circle, the small 
mill system shows several distinct ad: 


Harney National Forest, is given on pages 


21-38 inclusive, of “Management Plans with Special Reference to The National Forests,” by Inman F 


Eldredge. Miscellaneous Publication No. 11 of the 
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vantages when compared with a single 
large operation. The small unit is ex- 
tremely flexible. A gasoline-powered mill 
of the type operating within the Circle 
can be taken down, moved several miles, 
and set up again ready for operation in 
two or three days. Loss due to moving 
to a new location is measured largely in 
terms of loss in time of operation. There 
is a practical elimination of the wrecking 
losses which inevitably result from shift- 
ing a larger plant. 

_ The ease with which the small mill can 
be moved is also a help in the applica- 
tion of the management plan, as those 
units most in need of cutting can be har- 
vested first regardless of their location. 
While no serious insect infestations or ex- 
tensive fire damage have occurred during 
the past decade, it is entirely practical to 
start cutting on any particular unit im- 
mediately, should either of these condi- 
tions make utilization desirable. The 
small mill makes all units of the circle 
accessible. 

A large part of the Working Circle is 
poorly watered and hence it is often im- 
possible to find a suitable set for a steam 
powered mill. The gas rigs have solved 
this problem, since they can be set up in 
dry situations. In such cases, water for 
the camp is hauled in by truck. 

The small mill reduces the cost of su- 
pervision. If one or two large operations 
handled the entire allowable cut from the 
Working Circle, a special man would be 
needed to do the necessary sales work. 
Since the Circle consists of part of four 
ranger districts, the use of small mills 
allows the work to be divided among the 
four district rangers, and the need for ex- 
tra help is thus greatly reduced. 

Fire control is another advantage which 
comes from the use of several small mills 
on a number of units, as against a single 
large operation. With logging operations 
scattered over the entire Working Circle 
there is always an organized fire fighting 
crew within a short distance of any possi- 


ble fire. The records show that only one 
fire has occurred within the Circle during 
the past decade, which was not controlled 
before it reached dangerous size. In con- 
sidering the connection between lumber- 
ing operations and fire control, it is of 
interest to note that out of a total of 273 
fires on the Forest during the ten year 
period, only seven were directly charge- 
able to lumbering. The part which the 
mill crews played in the detection and 
suppression of fires can hardly be over- 
estimated. 

It has always been taken for granted 
that the small mill operation was more 
wasteful and less efficient than a larger 
plant with more up-to-date equipment and 
better facilities for utilizing and market- 
ing all of the product of the log. This 
idea was undoubtedly correct in the past, 
and it still holds good in a great many 
cases, but so much progress in utilization 
and manufacturing methods has _ been 
made on the Custer Working Circle dur- 
ing the past few years, that, aside from 
the width of the saw kerf, there is little 
choice between the two types of operation. 

The best type of portable mill used on 
the Harney National Forest derives its 
main power from a 90-horse-power, four- 
cylinder gasoline engine. The edger is 
belted to the main drive shaft, but the 
cut-off saw is powered by a separate 6- 
horse-power gasoline engine. This ar- 
rangement does away with considerable 
shafting and conserves the power of the 
main engine. The once familiar sawdust 
pile is missing, as the mill is equipped 
with a sawdust and refuse burner, and the 
premises are as neat as those at any 
large modern mill. A conveyor chain 
runs from the saw to a galvanized iron 
refuse burner. The heavier slabs are 
hauled a short distance from the mill and 
piled for drying after which they find a 
ready market for fuel. Defective lumber 
and short lengths are made into grain 
doors and the sound lumber and railroad 


78 JOURNAL OF FORESTRY 


ties go by truck directly to the shipping 
point. 

All of this sounds like an ideal ar- 
rangement, but there is one fly in the 
mill-man’s ointment. This is the large 
percentage of defective lumber. The mar- 
ket will absorb only a limited number of 
car doors so that the disposition of the 
rest of the low grade lumber causes the 
owners of small sawmills much concern. 
A community or coéperative box factory 
may be the solution of this problem, but 
to date, nothing definite has been done 
about the establishment of such a plant. 

The large amount of “defect” found in 
many of the mature stands of timber in 
the Circle, coupled with the difficulty 
which the mill owners experience in sell- 
ing the low grade lumber, create some 
difficulty in securing complete utilization 
in the woods. This situation makes it 
necessary for the Forest Service to give 
the woods operation very close supervi- 
sion. Except for the smaller logs, which 
contain considerable defect, the utilization 


in general compares favorably with tha 
on the larger operations in this region 
As the mills are usually located fairly. 
close to the log supply, many of the large 
logs which are classed as merchantable 
under the sale agreement, and whic 
would ordinarily be left in the woods, are 
taken to the mill for the small amount 
of high grade lumber which they usuall 
contain. 

The small mill, after several years of 
service, has clearly demonstrated that it 
is a practical operating unit under thes 
peculiar conditions prevailing on the Cus-- 
ter Working Circle. As a factor in main-. 
taining a local population, it is playing: 
an important part. It is contributing to a 
very vital feature of the management! 
plan, for it is providing for the utiliza-. 
tion of the timber crop, without which) 
this or any other plan is very largely a 
useless scrap of paper. It may be that 
the small mill on the Harney National 
Forest, can be made to serve as an ob- 
ject lesson in utilization on other forests. 


HISTORY AND PRESENT STATUS OF FOREST FIRE INSURANCE 
IN JAPAN 


By M. YATAGAI 


Professor of Forestry, Imperial University, Taihoku, Formosa, Japan 


Forest fire insurance, particularly for plantations, has been available in Japan since 1920 
but the amount sold has been small. The author describes how the insurance is written 
and suggests a state forest fire insurance institute to re-insure forest risks. 


is a very recent development. The 
first underwriter was the Toho Fire 
Insurance Company of Tokyo, which be- 
gan this insurance as a branch of its 
business in 1920. Prior to that year, we 
find the establishment of forest fire in- 
surance ardently advocated. On the occa- 
sion of the 26th General Congress of the 
Japanese Foresters’ Association at Matsuye 
in 1916, T. Kawashima gave information 
on promoting the development of forestry 
in Japan, and suggested that the govern- 
ment should establish a forest bank in 
order to accommodate forest owners with 
funds for investment in forests on the 
security of timber, and also advocated that 
a forest insurance company be founded 
to insure forests against fire damages. 
The following year, Dr. Y. Miure dis- 
coursed upon the necessity of forest fire 
insurance in the Journal of Insurance and 
in 1920, he contributed a paper to the 
Journal of Jurisprudence dealing with the 
problems of forest fire insurance practice. 
In February, 1920, at the 29th General 
Congress of the Japanese Foresters’ Asso- 
ciation at Utsunomiya, several questions 
concerning forest fire insurance were dis- 
cussed. The General Director of the For- 
estry Bureau stressed the necessity of 
establishing forest fire insurance as an 
outstanding necessity of forest economy. 
Dr. K. Awazu insisted that under present 
conditions, forest insurance could be car- 
ried out more easily by the existing stock 
companies than by any other institution— 
public or private. 
In response to these solicitations, forest 
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fire insurance was put into practice; the 
Toho Fire Insurance Company wrote for- 
est fire insurance in December 1920, for 
the first time in Japan. In June 1923, the 
Teikoku Fire Insurance Company offered 
to write forest insurance; in July 1926 
the Tokyo Marine and Fire Insurance 
Company added forest fire insurance to 
its other business. Recently, in March 
1931, the Tokyo Fire Insurance Company 
began to underwrite forest property. 

Thus we have four companies at pres- 
ent insuring forests against fire damages. 
But as will be seen from the following 
figures, forest fire insurance is not yet 
widely accepted in Japan; in 1930 the 
number of contracts was 450, the insured 
gross amount Y 13,455,000, and the in- 
sured forest area 25,617 hectares. That 
is to say the average face value of a 
policy is Y 29,900, and the average hectar 
insured is covered to the amount of Y 525. 
Taking 7,071,800 hectares as the area of 
timber land under private ownership (ex- 
cluding Hokkaido and Okinawa), we find 
that only 0.36 per cent of the whole area 
is insured. 

One of the reasons why so little insur- 
ance is in force at present is due to the 
excessive cautiousness displayed by the 
insurance companies in the selection of 
their risks; they underwrite only on 
plantations older than 10 or 20 years. 
Thus, of the insured forests, 20,035 hec- 
tares are above 20 years of age and only 
5,582 hectares are below that age. All 
except 76 hectares are plantations. 

Most forest owners carry insurance in 
order to borrow money from bankers 
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with their forests as security. As bankers 
will not lend money on the security of 
natural forests, only plantations are in- 
sured. 

Table 1 shows the gradual development 
of forest fire insurance in Japan. 


ProposaL FoR STATE ForEsT FIRE 
INSURANCE 


Many of our foresters and the authori- 
ties concerned are feeling uneasy about 
the slow development of our forest fire 
insurance, as just outlined. It is their 
opinion that in our country forest insur- 
ance has not made better progress for the 
following reasons: (1) The loss or dam- 
age through forest fire whenever such 
occurs is considerable; therefore the com- 
panies have to accumulate big reserves to 
meet such fire damages; this, of course, 
makes it exceedingly difficult to manage 
the business. (2) The fire statistics are 
not sufficiently complete, so as to con- 
struct a rational schedule of premium 
rates. (3) The insurance companies have 
to charge such high rates that the forest 
owners will not carry insurance. 

Their final conclusion is that the gov- 
ernment ought not to be satisfied with the 
existing state of affairs, but should devise 
some way to promote forest insurance 
and to reduce the premium rates. Con- 
sequently, at its general meeting in 1927, 
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the Committee of Inquiry into Property 
Insurance decided that the government 
should be requested to find some way to 
reduce the premium rates, either by (1) 
subsidizing the private insurance com- 
panies, or (2) promoting and organizing 
a foresters’ mutual insurance corporation 
and granting a subsidy to such corpora- 
tion, or (3) undertaking the re-insurance 
for the private insurance companies, or 
(4) establishing state insurance for young 
forests. On the basis of this resolution 
the Department of Agriculture and For- 
estry decided in 1929 to undertake state 
insurance, but for financial reasons this 
plan has not yet been realized. 


OBJECT OF INSURANCE 


Theoretically, forest fire insurance cov- 
erage includes the forest as a whole—soil 
and timber, but in practice, the soil is 
usually not included. In such cases, it 
would be more to the point to call it 
standing timber insurance, as it is called 
in the United States, instead of forest 
insurance. Moreover, companies do not 
insure all kinds of forests, and only some 


limited forest areas because of the great 


risk involved. 

The Toho Fire Insurance Company and 
the Teikoku Fire Insurance Company, in- 
sure only artificial plantations more than 
10 years old, but neither young stands 


TABLE 1 


FOREST FIRE INSURANCE EXPERIENCE IN JAPAN—1924 To 1929 


New contracts 


Claims paid 


Amounts paid by Contracts in force 
contracts other at end of year 


Net Premiums than claims Net 
Year Number amounts’ received Number Amount Number Amount Number amount 
Y 1,000 Y Y Y 
ie 2 oat ina oe _ Y 1,000 
1925 198 4,225 25,729 On. ae 0 0 0 92 1.182 
1926 335 5,590 27,907 3 2,005 3 ee ca 
1927 349 5,378 25,172 5 1.892 37 448 321 4.783 
1928 430 7,170 35,685 4 326 25 677 408 6,580 
1929 554 8,636 41,154 5 1,038 67 2.233 521 8,054 
1930 586 9,084 44,706 5 4.899 95 "419 558 8,463 


Source of data: Insurance Year Book of the Bureau of Insurance, 


Dept. of Commerce and Industry. 


a ae 
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nor natural forests. The Tokyo Marine 


and Fire Insurance Company, and _ the 


Tokyo Fire Insurance Company, while in- 
suring forests in general, including young 


_ stands and natural forests, seldom insures 


the latter. 

Stumpage and soil cover are in no case 
included in the insurance. Felled timber 
in the forest is not insured under a forest 
insurance contract, but some companies 
write it at present in Sakkalin. 


Limit oF INDEMNITY 


The underwriter, as a rule, is bound 
to indemnify for any loss caused by fire 
upon the insured forest. He indemnifies 
moreover for the damage caused to the 
forest or timber insured through neces- 


sary or legitimate measures taken in fight- 


ing the fire or preventing its spread. But, 
unless specially agreed, the underwriter 
is not liable for the expenses incurred by 
the insured for the suppression of a fire. 

The cost of re-afforestation of the 
burned area is generally not covered un- 
less agreed to by special contract. Gen- 
erally the insurance does not cover loss 
or damage caused (1) through gross neg- 
ligence or by bad faith of the insurance 
agent or the insured; (2) directly or 
indirectly through fire originating from 
volcanic eruption, earthquake or other 
convulsions of nature; (3) directly or 
indirectly through fire in consequence of 
war, riot, civil commotion or rebellion; 
(4) by the insurance agent or the insured 
through contravening any law or lawful 
order. Both the Tokyo Marine and Fire 
Insurance Company and the Tokyo Fire 
Insurance Company insert a clause sup- 
plementary to the policy conditions that 
they will indemnify for losses caused by 
fire to felled timber, as long as it remains 
in the insured forest. 


FACE OF THE POLICY 


The insured amount should not exceed 


the actual value of the insurable interest; 
should it exceed the insurable value, the 
contract of insurance is invalid to the ex- 
tent of the excess. The companies, there- 
fore, avoid insuring for the full value of 
the insurable interest and leave it to the 
insured party to effect self-insurance for 
the part not covered by the policy. 

The maximum proportion and the maxi- 
mum amount of the insurance sum differs 
with the individual companies. Thus the 
Toho Fire Insurance Company insures as 
a rule up to 70 per cent of the value of 
the insurable interest, and the maximum 
amount of insurance is Y 20,000 for an 
isolated stand surrounded on all sides by 
open land more than 110 meters wide; 
any value in excess is to be re-insured. 
The Teikoku Fire Insurance Company in- 
sures up to 70 per cent of the insurable 
value, and the upper limit of the insured 
amount is Y 30,000 for an isolated stand. 
The Tokyo Marine and Fire Insurance 
Company insures up to 75 per cent of 
the insurable value, and the upper limit 
of the insured amount is Y 50,000 for an 
isolated stand. 


INSURANCE RATES 


At present all property insurance pre- 
miums are determined from rating sched- 
ules. These schedules are based upon the 
probability of occurrence of fires—the 
fire risk. There are many factors which 
may influence any fire risk positively or 
negatively; these factors are called fire 
hazards. Among these factors the climatic 
or meteorological hazard refers mainly to 
the locality. Therefore, the whole country 
is divided into several districts, each dis- 
trict comprising several prefectures. There 
are 45 prefectures where forest fire insur- 
ance may be written. Special schedules 
are prepared for each prefecture (exclud- 
ing Hokkaido and Okinawa). 

As fire risks depend to a great extent 
upon the age and the species of trees 
(physical hazards), the premium rates 
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are graded according to age classes and 
the type classification of the forests,— 
soft-wood stands, hard-wood stands, and 
mixed stands. Thus, at present the rates 
vary first, according to the locality, sec- 
ond, according to the age classes and 
third, to the type. 

An example of rate schedules used by 
the Tokyo Marine and Fire Insurance 
Company is given in Table 2. The com- 
pany’s schedule contains the premium 
rates for each of 45 prefectures, but for 
the sake of brevity only the maximum 
and minimum rates within each district 
are here inserted. 

From this schedule is obtained the basic 
rate; additions to,-or deductions from, the 
latter are made according to differences 
in the hazards. Therefore, in practice the 
rate to be applied is determined after 
considering the actual conditions. 

Special clauses for reduction: 

1. The rate will be reduced by not 
more than 10 per cent, if answers to the 
following questions are recognized as 
favorable: 

a. When and how are improvement 
cuttings and thinnings to be carried out? 

b. When and how will the major prod- 
uct be removed, and in what quantity? 

c. Are there any provisions for forest 
protection, especially against fire? If 
so, what is their nature? 

d. Are the boundaries between the for- 
est and the neighboring land distinctly 
maintained and definitely secured? 

2. If no claim for damage has been 
made during the term of insurance, 10 
per cent of the premium paid for that 
period will be refunded to the insured 
provided that the contract is continued 
for the succeeding year. 


PERIOD COVERED BY INSURANCE CONTRACTS 


There are ordinary-term and long-term 
insurances. The ordinary term is one year 
and the long term is up to five years. 
The usual insurance contract, however, is 


TABLE 2 
PREMIUM RATES FOR FOREST FIRE INSURANCE PER Y 1,000 FoR ONE YEAR 


(Used by the Tokyo Marine & Fire Insurance Company) 


10-14 years old 


Hard- 


50 or more years 


Hard- 


20-49 years old 


Hard- 


15-19 years old 


Hard- 


1-10 years old 


Hard- 


Soft- 


Soft- 


Soft- 


Soft- 


Soft- 


wood Mixed wood 
3.00 


1.50 
1.80 


Mixed wood wood Mixed wood wood Mixed wood 
19.50 15.00 11.25 


wood 


wood 
Boasts 
16.88 


Mixed 
20.25 


wood 
13.50* 


Districts 
Northeast 
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7.50 
3.75 
4.50 
2.00 
4.50 
2519 
3.20 
2.75 
3.75 
3.00 
4.25 
3.75 
4.00 
3.30 


5.40 
2.70 
3.24 
1.44 
3.24 
1.98 
2.34 
1.98 
2.70 
2.16 
3.06 
2.70 
2.88 
2.16 


80 
1.80 
1.10 
1.30 
1.10 
1.50 
1.20 
1.70 
1.50 
1.60 
1.20 


5.63 
6.75 
3.00 
6.75 
4.13 
4.88 
4.13 
5.63 
4.50 
6.38 
5.63 
6.00 
4.50 


8.10 
4.05 
4.86 
2.16 
4.86 
2.97 
3.51 
2.97 
4.05 
3.24 
4.59 
4.05 
4.32 
3.24 


4.50 
2.25 
2.70 
1.20 
2.70 
1.65 
1.95 
1.65 
2.25 
1.80 
2.55 
2.25 
2.46 


1.80 


7.90 
9.00 
4.00 
9.00 
5.50 
6.50 
5.50 
7.50 
6.00 
8.50 
7.50 
8.00 


6.00 
the second line the minimum rates. 


10.80 
5.40 
6.48 
2.88 
6.48 
3.96 
4.68 
3.96 
5.40 
4.32 
7.12 
5.40 
5.76 
4.32 


1The first line for each district gives the maximum rates 


6.00 
3.00 
3.60 
1.66 
3.60 
2.20 
2.60 
2.20 
3.00 
2.40 
3.40 
3.00 
3.20 


2.40 


9.75 
11.70 
5.20 
11.70 
ilo 
8.45 
7.15 
9.75 
7.80 
11.05 
9.75 
10.40 


7.80 


7.02 
8.42 
3.74 
8.42 
9.15 
6.08 
5.15 
7.02 
5.62 
7.96 
7.02 
7.49 
5.62 


14.04 


7.80 
3.90 
4.68 
2.08 
4.68 
2.86 
3.38 
2.86 
3.90 
3.12 
4.42 
3.90 
4.16 
3.12 


9.00 
20.25 
12.38 
14.63 
12.38 
16.88 
13.50 
19.13 
16.88 
18.00 


13.50 


24.30 
12.15 
14.58 
6.48 
14.58 
8.91 
10.53 
8.91 
12.15 
9.72 
13.77 
12.15 
12.96 
9.72 


6.757 
18.10 
3.60 
8.10 
4,95 
5.85 
4.95 
6.75 
5.40 
7.65 
6.75 
7.20 


5.40 


(Tohoku) 
East-Central 
(Kwanto) 
North-Central 
(Hokuriku) 
South-Central 
(Chugoku) 
South 
(Shikoku) 
West 
(Kyushiu) 


(Kinai) 
West-Central 


. 
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made for the ordinary term. 

The period of insurance terminates at 
4 P. M. of that day of the last month 
covered by the insurance, which bears the 
same date as the day on which the con- 
tract came into force. If there is no such 
corresponding date, the term ends at 
4 P. M. of the last day of the last month 
covered by the insurance. 

If an insurance contract is made for 
any term less than one year, or whenever 
it is rescinded before the term is ended 
without any liability of the insurance 
agent or the insured, short term rates 
will be applied, and at the same time the 
premiums raised, according to Table 3: 


TABLE 3 


SHORT TERM RATES 
(Adopted by the Fire Insurance Association 


of Japan) 
Period Rate 
Up to 5 days 5% of the annual rate 
Up to 8 days 7% of the annual rate 
Up to 15 days 10% of the annual rate 
Up to 1 month 15% of the annual rate 
Up to 2 months 25% of the annual rate 
Up to 3 months 35% of the annual rate 
Up to 4 months 45% of the annual rate 
Up to 5 months 55% of the annual rate 
Up to 6 months 65% of the annual rate 
Up to 7 months 75% of the annual rate 
Up to 8 months 80% of the annual rate 
Up to 9 months 85% of the annual rate 


90% of the annual rate 


Up to 10 months 
95% of the annual rate 


Up to 11 months 
EVALUATION OF Loss or DAMAGE 


In case of any loss or damage to the 
property insured, the amount of this loss 
is to be determined as the difference be- 
tween the true value of the object before 
and after the fire. 

The true value is the sale price or 
market price at the time and place of 
the loss. This may be easily verified for 
mature timber, while on the contrary 
young plantations or immature timber 
are difficult to estimate, because there is 
no current selling price. 

In the case of young plantations the 
true value is calculated on the basis of 


the planting costs—the average cost of 
planting in that region, and in addition 
any other expenses incurred, such as 
taxes, protection, improvement and ad- 
ministration. 

During the transitional periods of tim- 
ber growth we must expect cases to occur, 
where there is an actual selling value, 
though it still remains below the cost 
value. In such cases the insured will cer- 
tainly object to a valuation according to 
selling value. While in Europe usually 
the higher value, be it selling value or 
cost value, is accepted for the settlement 
of claims, there is in this respect no defi- 
nite regulation in Japan. Therefore, and 
in order to prevent any misunderstanding, 
it will be to the advantage of both, if the 
parties at the time of entering the con- 
tract, will clearly define the standard of 
valuation to be adopted. 

Whenever any difference arises between 
the insurer and the insured as to the 
actual amount of loss or damage, it will 
be referred to two arbitrators, of whom 
each of the parties appoints one; if these 
arbitrators can not come to an agree- 
ment, they are to elect a third person as 
umpire. In this case the parties have to 
abide by the umpire’s decision, which is 
absolutely final. All expenses for the ad- 
justment of the loss are to be borne by 
the parties in equal proportion. 


AMOUNT OF INDEMNITY 


The liability of the underwriter is not 
always equal to the whole amount of the 
loss or damage occurred, but depends on 
the relation between the sum insured and 
the actual value of the insured interest. 

According to the provisions embodied 
in the policies, the liability of the under- 
writer is limited as follows: 

1. If the value of the insurable inter- 
est at the time of the loss is greater than 
the sum insured (partial insurance), the 
amount of indemnity will be determined 
by the ratio between the sum insured and 
the insurable value. 
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2. If the value of the insurable interest 
is less than the sum insured (over-insur- 
ance) the company’s liability is limited 
to the value of the insurable interest. 

3. If two or more contracts are effected 
simultaneously or successively on the same 
object, the liability of each underwriter 
shall be in proportion to the sum insured 
by each of them. 


CONCLUSION 


Forest fire insurance in Japan is, as 
indicated above, yet in its infancy and is 
regarded only as a side-line of other fire 
insurance; still, year by year, the con- 
tracts increase and the idea of the neces- 
sity of insurance gains ground. 

For the present we are confronted with 


a number of questions concerning every 
branch of insurance business, both from 
the theoretical and the practical side. To 
point out some of the items calling 
urgently for improvement, and consider- 
ing the immediate, as well as the future, 
problems of Japan, it is necessary (1) to 
organize prefectural forest fire insurance 
corporations on the one hand, and to 
establish a state forest fire insurance in- 
stitute on the other hand, the latter to 
undertake re-insurance for those corpora- 
tions; (2) to compile the available data 
of fire statistics for the purposes of insur- 
ance; (3) to construct a schedule of 
rational rates as regards premiums; (4) 
to investigate the hazards affecting fire 
risks in order to arrive at a precise risk- 
survey. 


OBJECTIVES IN HANDLING FEDERAL FOREST LANDS 


By M. H. WOLFF 


Assistant Regional Forester, Missoula, Montana 


National forests should be considered primarily as lands, and their use for growing forests 

not necessarily more important than other possible uses. In some instances forestry may 

not even have a place. All public benefits must be considered, and their most economical 

attainment is superior to management for greatest direct financial returns. Being publicly 
owned they must be handled for the benefit of the people. 


HE TERM “federal forest lands pol- 
icy” should not be interpreted to re- 
fer only to national forests, nor that 
necessarily all national forest land is in- 


cluded. 


Perhaps the best approach to the sub- 
ject is by means of definitions. Let us 
consider the three words, “federal forest 
land.” I should place “federal” first in 
importance, “land” second, and “forest” 
third. There is sometimes danger among 
foresters with their noses too close to the 
wooden grindstone, of placing “forest” 
first and overlooking the relative signifi- 
cance of the three elements. 


When one thinks of “federal” in con- 
nection with government which is estab- 
lished on democratic principles, he con- 
templates that it is of the people of the 
country; hence the objective in handling 
any common,—federal—property is akin 
to the objectives of such government. The 
objectives of a democratic government are 
for the benefit of the people. Such a gov- 
ernment exists “of, by and for the people” 
for the attainment of “life, liberty and the 
pursuit of happiness.” The purpose of the 
government is to do for the people what 
the individuals cannot do at all or cannot 
do as well for themselves. This may be 
socialism, but any cooperative and coor- 
dinated effort for the general good is a 
phase of socialism. It is only a variation 
of degree to the point of what has been 
termed Bolshevism. By government, of 
course, is not meant the governmental 
agencies such as the Land Office or the 
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Forest Service. It is not for their benefit 
that the lands are handled. 

Secondly, the property under considera- 
tion is land. Forestry is only one of the 
kinds of beneficial management to which 
land may be susceptible. Just because 
land is in forest does not necessarily mean 
that forest production is always its high- 
est use. Even if such land is capable of 
high forest production and other forest 
benefits, it does not always follow that its 
use for forestry purposes is its highest use. 
This is true even though forestry be given 
its very broadest conception, much broad- 
er than the particularly erroneous concep- 
tion, all too frequently evident, that the 
practice of forestry on the people’s land 
is mainly for the production and utiliza- 
tion of timber. The property is land pri- 
marily and not necessarily forest land per- 
manently; hence the government’s objec- 
tive must be wisest land use. In this, all 
phases of forestry are only a part and in 
some instances may not even have a place. 

With a firm conception of federal prop- 
erty, and then of land property, the next 
to be considered are the objectives lim- 
ited to lands for forest purposes only. 

Since our government forest lands be- 
long to the people the objectives in han- 
dling them are, first of all, to meet the 
objectives of the people, which obviously 
must be for the benefit of the people. The 
forests must serve the people’s needs. 

Such service must be attained, may I 
say by methods of the engineer rather 
than of the banker. The engineer seeks 
the attainment of a goal in the most eco- 
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nomical way. The banker seeks the at- 
tainment of a goal in the most profitable 
way. Hence the accomplishment of the 
objectives of service from the government 
forest lands must be attained irrespective 
of whether financial profit is in sight or 
not. Financial returns, if they come, are 
well and good but are merely incidental— 
the result of having those who receive spe- 
cial privileges of personal value, repay a 
fair valuation for those privileges. 

By non-profit making, I do not mean 
that the cost of rendering the service need 
not be considered at all. That should be 
considered from two angles. First, is the 
service worth the cost? Not all services 
will meet this condition. To take an ex- 
treme example, we could improve the 
watershed protection utility of a piece of 
barren rock territory by tearing down 
cliffs, covering them with soil and estab- 
lishing grass, shrubbery, even trees. Ob- 
viously that is uneconomic. The relation 
of the worthwhileness of a service to the 
cost is not, however, always so obvious as 
in this extreme example, as for instance in 
the problem of how good should our fire 
control be on certain federal forest lands. 
Secondly, services should be rendered, if I 
may use a somewhat hackneyed term 
which has in the past decade gone some- 
what into ill repute, at greatest possible 
efficiency. Using fire control again as an 
example, there is no use spending more 
for it when less will do as well. 


Service on the part of a government 
“of, by, and for the people” obviously 
means constantly engaging in enterprises 
for benefit and leaving financial returns 
incidental. Consequently one cannot be 
sure, bearing in mind that service and not 
financial returns is the objective, that for- 
ests will ever be self sustaining or even 
pay, as 25 per cent of their receipts to 
the counties, the equivalent of taxes as 
when privately owned and managed for 
profit. It is idle to talk about profits 
from the national forests if one conceives 
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only financial profits, or for an adminis- 
trator of federal forest lands to set as a 
goal the making of that property “self- 
sustaining.” 

These definitions and fundamentals es- 
tablished, we are ready to consider the 
concrete objectives in the handling of fed- 
eral forest lands. First of these is a clas- 
sification of the lands as to the chief 
manner in which they can serve. For 
example, should they be farmed or should 
they be handled primarily as permanent 
forest lands, or are there other possible 
uses for them? 

Next, all federal lands of forest charac- 
ter should be put under coérdinated ad- 
ministration. For example, certain un- 
reserved public domain lands might be 
added to national forests. Also, con- 
solidation should be an objective within 
the present boundaries of the national for- 
ests. Diverse ownerships militate against 
the attainment of the objectives of service 
at most economic outlay, with no com- 
pensating gain to the people. Consolida- 
tion need not necessarily be entirely in 
federal ownership; it is conceived that 
much forest land now federally owned 


might serve best in state or private own- 


ership. 


Third, the management should provide 
for the improvement and development of 
the forests’ beneficial contributions of the 
form often termed “forest influences.” 
These are watershed protection; influences 
on climate such as moderation of tem- 
perature, preservation of humidity, influ- 
ence on run-off; protection against calam- 
ities such as erosion and floods, avalanches, 
shifting sands, wind damage; and finally 


the influence for health, culture and rec-_ 


reation. 


It is to be noted that these forest influ- 
ences are not and likely seldom will be of 
direct or tangible financial profit. But, 
it is to be emphasized that forests and 
federal forest management are justified 
from these standpoints alone and hence 
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can be termed paramount objectives. Com- 
mercially minded as we Americans are as 
a people, we often overlook these par- 
amount values of the forest and are in- 
clined to think too much in terms of finan- 
cially profitable or economic timber pro- 
duction and utilization. 

The next group of benefits for which 
federal forest lands should be managed 
are usually,—though they need not be in 
all cases,—susceptible of financial profit. 
Of these, timber production is first. This 
is needed to provide a supply of timber 
-to meet the needs of the consumer first, 
and of industry, second. Future Ameri- 
cans when seeking timber will ask, not, 
“What does it cost?” but “Where can it 
be got?” Again, timber should be pro- 
duced to fit in with private timber sup- 
plies to keep local industries going and 
local sources of supply to the consumer 
available. Besides these purposes, timber 
production is a desirabe objective for its 
use as a means of encouraging the wiser 
utilization of privately owned timber. 

Next to the probable profit-making ob- 
jectives is the development of the forests 
to provide for all kinds of uses involving 
various land occupancies. It is practically 
unwise to attempt to segregate such other 
possible uses of the land and generally 
physically impossible to eliminate parcels 
of land whose beneficial occupancy can be 
enjoyed concurrently without detracting 
from the returns in the form of beneficial 
forest influences or timber production. 


Examples are lands suitable for grazing 
or smaller parcels which have no forest 
productive land use. The objectives in 
handling should consider these and con- 
template adjusting conflicting priorities 
that may arise. 

A separate third group of objectives in 
handling federal forest lands is to attain 
their usefulness as a stimulus, example or 
proving ground to other agencies handling 
or having possibilities of handling forest 
lands. For example, it can be readily 
agreed that the states individually would 
scarcely have made the same progress if 
they had not the example of the federal 
government’s activities and experience 
from which to learn. 

The fundamentals in handling federal 
forest lands cannot be overemphasized. 
When thinking of the aims in handling 
the federal forest lands, let us not for- 
get that they are the Nation’s properties, 
and that they are lands, before they are 
forests. Those who are in the government 
employ should not think of forest service 
work with a small “f” of forests in gen- 
eral—primarily the production and _ util- 
ization of timber with aims confused and 
complicated too much by thought of finan- 
cial profit and other narrowing concep- 
tions. Rather we should think of the job 
in hand, with the capital “F” of National 
Forests, with the broadest kind of view of 
land utilization for service,—of which for- 
estry with a small “f” though an impor- 
tant part, is, after all, only a part. 


SOIL EROSION IN THE MISSISSIPPI VALLEY* 


By 'C.'G. BATES 


Senior Silviculturist, Lake States Forest Experiment Station, St. Paul, Minn. 


Although this article discusses erosion mainly from the angle of farming, it gives the 

fundamentals of its process so clearly that the article is reproduced here in full. It is 

accepted that erosion in the aggregate is far more serious on farm lands than on forest 

lands, and that the loss of our surface soils is one of cataclysmic proportions. The na- 

tional character of the problem, and the close connection between farm-soil conservation 

and river control are particularly stressed, calling for an attack by engineers, foresters 
and farmers under united leadership. 


HE VERY FEW measurements which 
| have been made under direction of 
the Mississippi River Commission, 
near the mouth of the River, permit a 
very approximate estimate of 300 mil- 
lion cubic yards annually as a mea- 
sure of the soil material brought to. the 
mouth of that great River. This is sufh- 
cient to “build” in one year practically 
100°square miles of new land having a 
three-foot depth of fine silty soil—a small 
agricultural kingdom in itself. Southern 
bottomland farmers can testify to the fer- 
tility and productivity of this river silt, 
which is deposited over an area of some 
25 million acres when the Mississippi and 
its lower tributaries are in flood. 

If the above is even an approximately 
correct estimate of the quantity of soil 
brought to the mouth of the Mississippi, 
it still fails by far to give a correct im- 
pression of the quantity annually removed 
from the farms, fields and wild lands with- 
in the Mississippi basin, a large propor- 
tion of which is deposited in the deltas 
of innumerable minor streams, since only 
the finer fraction of all material eroded 
is carried for great distances. It fails by 
far to give a correct idea of the heavy 
obstacle against which the Mississippi 


must labor in finding its way to the Gulf, 
and contains no suggestion of the condi- 
tions which may prevail within the river 
channel at hundreds of places where the 
River finds itself unable to move all of 
the load dumped into it by its tributaries.” 

You are interested in every occurrence 
which affects the welfare and prosperity 
of the Mississippi Valley. One may as- 
sume that you are all aware of the im- 
portance to the Valley, and to the entire 
country, of its agricultural resources. 
Without a peer in the world with respect 
to its unbroken expanse of tillable and 
fertile lands, the Mississippi Valley is 
more than the granary of the United 
States. Its farms produce all of the es- 
sentials of living which can be extracted 
from the soil. That soil, and its con- 
tinued fertility and productivity are more 
vitally important to you and to me tha 
anything in the physicial world that I can 
conceive of. But to use superlatives in 
this connection is only to state the ob- 
vious. I trust that there is no one pres- 
ent, whatever his occupation may be, who 
permits himself ever to forget that the 
wealth of the Mississippi Valley is pri- 
marily agricultural wealth. 


‘Presented at the 13th annual convention of the Mississippi Valley Association, at St. Louis, Mo. 


*The absence at the mouth of the coarser fractions of the silt which reach the upper sectors of 
the Mississippi is one of the astonishing facts in this situation, showing that in some sections of its 


length the river-bed must be built up. Considering all of the evidence, this is probably a less impor- 
tant factor below the Missouri River than above its mouth. 


88 


SOIL EROSION IN THE MISSISSIPPI VALLEY 89 


Loss or Soi Is First ConsipERATION 


It has been stated that the evidence seen 
in the streams points to an enormous 
washing of soils into the tributaries of 
the Mississippi. It has been implied that 
this material is largely fertile soil. It is 
to be inferred that it comes largely from 
valuable agricultural lands, where its loss 
is a very real loss, and that it is to only 
a very small extent recovered and retained 
as an asset to the country by deposition 
on bottomlands of the larger streams. Ex- 
cepting the Missouri which obtains no 
small part of its silt load from the low- 
grade unimproved lands of Montana and 
the Dakotas (I refer here primarily to the 
Badlands), this inference is correct—that 
we see in the lower Mississippi literally 
the cream of our soil floating away to 
enlarge only the delta of the River, and 
to increase only the difficulty of control- 
ling the River itself. 

These essential facts I believe being 
generally admitted and incontrovertible, 
the questions naturally asked are: “Is this 
loss of soils necessary, unavoidable; and 
if not, what can be done about it?” 

The sad part of this picture is that 
this very tremendous soil erosion which 
only recently has begun to attract universal 
attention is not a new thing but a progres- 
sive thing which has been creeping upon 
us insidiously. Just as surely as the virgin 
soils of New England “wore out,” in the 


sense that they gradually lost their origi- 
nal content of humus and then washed 
away until there was little left for culti- 
vation except stones, so also is it true that 
the soils of the Mississippi Valley, which 
have now generally been farmed for about 
a century, are rapidly losing the character 
which was inparted to them through ages 
of humus accumulation under forest or 
under prairie sod. With this loss of 
humus comes a failure to absorb mois- 
ture. (You all know the spongy “thirsty” 
characteristics of a well fertilized garden 


soil, how it drinks up the water as rapidly 
as nature, or a sprinkler, can supply it.) 
If a soil refuses to absorb water as fast as it 
should, or as rapidly as it falls in a brisk 
summer rain, the water must run off su- 
perficially, and in so doing, unless the 
land lies practically level, the run-off 
water must take soil particles with it. 
That is soil erosion in a nutshell—humus 
loss, impermeability to water, water run- 
ning away, soil going with it. 


Humus Is Greatest PREVENTIVE OF 
EROSION 


In an address of this kind it is practic- 
ally fatal to indulge in technicalities. It 
is believed that you can be made to ap- 
preciate the importance of humus in the 
soil, and the basic cause of the soil ero- 
sion problem, by reference only to facts 
with which you are all more or less fa- 
miliar. You know, for example, the deep, 
almost black color of the leaf mold that 
can be obtained in the forest by scraping 
away a layer of the more recent leaf-fall. 
That black mold which you rapturously 
transport to your flower garden is “hu- 
mus” in the process of formation. It will 
become humus, in this temperate climate, 
after years of disintegration and division 
into particles so small as not to be rec- 
ognized as parts of leaves, and in this 
period it will blacken the soil, perhaps, 
to a depth of several feet. Likewise, in 
this climate, the prairie accumulated hu- 
mus, as testified by the black color or 
practically all virgin prairie soils. Here, 
undoubtedly, it was a much slower pro- 
cess of accumulation than under the for- 
est, yet some accumulation and the even- 
tual building of real soil was possible be- 
cause the natural vegetation of the undis- 
turbed prairie did not permit the small 
annual deposit of material to be washed 
or blown away. Generally, as you know, 
prairie soils were black to a depth of 
about a foot; below that level lay the 
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purely mineral soil whose color varied 
with locality and composition, but was 
always lighter than that of the top soil. 
Now in warm dry climates and also in 
warm wet climates, the deserts and the 
tropics, humus does not accumulate, even 
under the forest, as you might suppose. 
The litter of leaves “burns” up practically 
as rapidly as the material drops to the 
ground so that it never has an opportunity 
to form humus. This process, which occurs 
under the warm southern sun, is slow 
combustion, exactly comparable to the 
burning of leaves after ignition. I have 
mentioned this interesting fact because it 
explains, at least in part, the loss of 
humus from soils long cultivated. During 
a good share of the time, cultivated soils 
are not protected from the sun by any 
mantle of vegetation. The humus in the 
surface layer then burns up under the 
heat of the sun. Next year the soil is 
turned over and a new supply of humus 
is brought to the surface for partial 
combustion. Thus we find that, in fields 
long cultivated, the layer of dark soil is 
not the original layer a foot or more in 
depth. Much of that has been de-humi- 
fied, and washed away, so that gradually 
the plow sinks below the black layer and 
begins to turn up the yellow or gray sub- 
soil. In many spots on the older fields 
you can readily observe, after a fresh 
plowing, that all black soil has disap- 
peared. These spots, you could easily de- 
termine by watching them through a sum- 
mer, not only produce weakly crop plants, 
but are much more subject to washing— 
erosion—than the areas of black soil. 


All this is merely an attempt to bring 
you to a full realization that humus, or 
organic matter which will make humus, is 
the very essence of a good soil. Hence, 
it is no exaggeration to say that a soil is 
“worn out” when it has lost its humus. 
And as to the influence of humus on the 
capacity of the soil to absorb water, let 


it not be supposed that I am expressing 
merely the biased opinion of a forester. 
Foresters have long claimed that the loose 
covering of the soil in the forest played 
a most important part in preventing run- 
off. It has only recently been proven be- 
yond a question that humus affects most 
vitally the physical structure of the soil 
and its ability to remain in a porous con- 
dition through shower after shower and 
deluge after deluge, while soils without 
humus become literally “sealed” against 
the percolation of water. 


Humus DIFFIcuLT To REPLACE 


If, then, humus is the element in the 
soil which can keep it porous, prevent 
rapid run-off, and thus largely eliminate 
erosion, why is not fertilizing, especially 
the old-fashioned fertilizing with barn- 
yard manure, the key to the erosion prob- 
lem? It is a key, but not the only neces- 
sary preventive. Let no one minimize the 
value of fertilizing with bulky, organic 
fertilizers. Our soil experts, however, do 
not believe that any ordinary or reason- 
able amount of fertilizer, which might be 
available to farmers in general, is suffi- 
cient to offset the loss of humus in soils 
which are continuously cropped. This, 
then, suggests that further help can be 
had by “resting” soils, and as many of 
you no doubt know, it is customary in 
much of our farming country to practice 
a rotation which leaves the soil uncul- 
tivated—perhaps in a grass crop—about 
one year out of three or two years out of 
four. This again is good practice, but 
may not be going far enough if the soil 
has already reached the point where it 
erodes easily when cultivated. To bring 
back a soil which has already badly de- 
teriorated, it may be necessary to use it 
for pasture or hay much more than half 
of the time. And, of course, very steep 
slopes, wherever found, can not safely be 
cultivated more than a few years after the 
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first breaking of the land, and can only 
be profitable to the farmer if kept con- 
tinuously sodded. 


MEcHANICAL MEANS oF CHECKING 
EROSION 


The proper treatment of farm lands is 
so vitally important to the solution of the 
erosion problem—which I desire to ap- 
proach from a broad angle—that I must 
go one step further in this line to men- 
tion the importance and value of soil ter- 
racing. 

Soil terracing, as sparingly practiced 
in this country, is not the kind of terrac- 
ing practiced by the Italian grape-grower 
who builds and supports the steps of his 
steep hillsides with rock walls, nor is it the 
high terracing of the Japanese rice- 
grower. It is low, flat terracing, intended 
to reduce the usable area of a field not 
at all. Terraces, in order that farm ma- 
chinery may pass over them and _ that 
crops may be grown on their slopes, must 
be very broad and very shallow ditches, 
each following practically the countour 
of the land. On a long sloping field, 
there must be a sufficient number of these 
terraces to collect all of the water which 
flows down the slope, or say, at inter- 
vals of 40 to 100 feet. When the water 
reaches one of these terraces, it begins 
to flow very slowly to one side or the 
other, in the nearly horizontal ditch. 
In so doing, much of it soaks into the 
ground,® and most of the soil which was 
being carried by the water is deposited in 
the ditch. Thus, the ditch fills with soil 
after a time, and this fine top soil which 
has been collected must be spread back 
over the ground by plowing and regard- 
ing. Some of the water, of course, reaches 
the end of the ditch, which is usually at 
the edge of the field, and provision must 
be made to carry it to some nearby 


8While this probably occurs to an appreciable exte 


stream channel without opportunity for 
damage to the ground over which it 
passes. This is usually accomplished by a 
flume or lined ditch if the water must 
pass over any steep slopes. 

Much of the hilly farm land in the 
Mississippi Valley is too steep for ter- 
racing of this type, which will not inter- 
fere with cultivation. By the sacrifice of 
narrow horizontal strips through steep 
fields, “diversion ditches” can be made to 
serve much the same purpose in the pre- 
vention of erosion, but they will be less 
serviceable in putting water into the 
ground where it is needed, because they 
will provide fewer channels for carrying 
the water away at a slow rate of flow. 
Such ditches will be like terraces in plan 
and disposal of the water, but will have 
deeper channels and higher banks, so that 
machinery can not pass over them. Even 
so the loss of cultivated area may be less 
than in fields which, through erosion, de- 
velop deep, impassable ditches up and 
down the slopes. Terracing and diversion, 
then, mean causing the water to flow hori- 
zontally, and slowly, rather than directly 
down the slope with the development of 
a great destructive force. There probably 
never was a case of field erosion which 
could not be successfully combatted by 
this means. But the ditches must be laid 
out with great care and with a plan for 
disposing of the water which reaches their 
outlets. 


GuLuies Grow By LEApPs AND BouNDs 


Besides the surface erosion, which I 
have tried to picture as occurring almost 
universally from areas long used for 
field crops, there is another, more spec- 
tacular form of erosion which may follow 
in the wake of continued sheet erosion or 
may be set up somewhat independently. 


nt in most cases, it is only fair to say that the 


results on fine soils, having little granular structure, have been very disappointing. 
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This is gullying, which often eats the 
heart out of a farm by attacking the deep- 
est and richest soil adjacent to streams 
and natural drains. The depth and dis- 
tance to which gullies may go, if not at- 
tacked at an early stage of development, 
seems to be limited only by the depth 
and extent of the soil mass. Not infre- 
quently a small break or “ditch” in the 
lower portion of a field will develop in 
a few years into a veritable canon, with 
perpendicular walls from 30 to 50 feet 
high, a width of 100 feet or more, and 
with tentacles reaching out, like the 
branches of a tree, into every depression 
which brings run-off water toward the 
main channel. The farther it progresses, 
the greater becomes the area of raw soil 
exposed to rain, the greater the torrent 
which rushes down the gully during 
storms, the more enormous the mass of 
soil material carried by that water. 

The growth of a gully is fed by the 
power of falling water. Eliminate the 
water-fall at the head or branches of a 
gully and its further progress is stopped, 
the steep walls crumble down to more 
moderate slopes, vegetation takes root 
upon them and there is left, then, only a 
much deeper gulch than the swale which 
originally characterized the center of the 
field. Perhaps this gulch divides the field 
into two or more parts which must be 
worked separately. Perhaps the entire 
field is now only suitable for rough pas- 
ture where once the tillage was best. 

Time does not permit me to go into 
the mechanics or engineering of gully 
control, although it is a subject near to 
my heart. I shall mention it briefly at 
a later point. At this time, in case your 
own experience and observation have not 
already told you, let it merely be said 
that in any farming locality where the 
soils have begun to wear away, and sur- 
face erosion and run-off are at all in evi- 
dence, there are likely to be at least a few 
large gullies in the hollows or smaller 
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valleys where the ground is somewhat 
sloping and where the run-off water nat- 
urally concentrates into larger streams. 
The frequency of these gullies depends 
much on local soil character and topog- 
raphy, deep soils which have collected in 
the depressions through long ages of 
“seologic erosion” being most subject to 
this sudden and violent process of re- 
moval through “man-made erosion.” 

I have dwelt, perhaps, too long on the 
agricultural aspect of soil erosion, in the 
earnest hope that it may be made plain 
that, when we see a stream like the great 
Mississippi loaded with silt, it must mean 
that our farm lands are losing something 
which is very important to their con- 
tinued productivity, or, as has been said 
before, the very cream of their soil, the 
surface layer which contains the life- 
remnants and the giver of new life, the 
humus. 


SILT IN STREAMS REPRESENTS A DOUBLE 
Loss 


Now let us look for a moment at the 
other side of the erosion picture, the ef- 
fect upon streams. You know that the 
Mississippi River has its problems which 
are of very great interest to all of us, 
and which this country has been attempt- 
ing to solve through engineering activi- 
ties of half a century, apparently without 
any final or satisfactory result of this 
effort. 

For the sake of this discussion, the 
problems of the Mississippi resolve them- 
selves into two great, different, yet close- 
ly related problems. These are, the flood 
and over-flow problem of the lower River, 
where the volume of water is very great, 
and the navigation problem of the upper 
River, where the volume of water is seem- 
ingly inadequate for man’s needs most of 
the time, and even in flood times no great 
damage is to be expected. The Missouri 
River is, naturally, considered as_prac- 
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tically an equivalent of the Mississippi 
above St. Louis, although the problems of 
these two streams are not identical. 


If we take a kaleidoscopic look at the 
lower Mississippi problem, we see that, 
since the City of New Orleans first diked 
itself off from the flood waters, there has 
been one incessant and ever-growing effort 


to build more and higher dikes. If this is 


a real, and not an imaginary necessity, 
it can mean but one thing, namely, that 
as the building of dikes along the greater 
length of the river leaves fewer and fewer 
opportunities for it to break out and 
spread over bottomlands, it becomes 
necessary to build higher dikes to keep 
the entire stream within artificial chan- 
nels. Under other conditions, this would 
not be necessary because the confinement 
of the stream to a narrow channel (rela- 
tive to its natural flood channel, of 
course) should cause it to scour and 
deepen that channel, even near the mouth 
of the river where the gradient is very 
low. That the Mississippi does not do so, 
and is, more probably, constantly build- 
ing up its bed to a higher and higher 
level throughout the lower reaches, is suf- 
ficient evidence that the river is over- 
burdened with silt. It is immaterial 
whether this results from man-made ero- 
sion or not. If man can find a way to re- 
duce the silt burden of the lower Missis- 
sippi to that point at which degrading of 
the channel may occur nearer and nearer 
to the mouth, it must be admitted that the 
necessity for diking would be directly, 
and probably very materially reduced. I 
am speaking of tendencies, direction of 
movement, and not of the possible extent 
or amount of changes which might be 
brought about, the calculation of which 
would require far more data than are at 
present available. 

Again, turning to the Upper Mississippi 
and Missouri Rivers, where we have the 


‘See footnote 2. 
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problem of insufficient channels for navi- 
gation, it can be shown that soil erosion 
and the silt loads of these streams play 
a most important part. The study of such 
a large tributary as the Wisconsin River, 
by Mead, seems to indicate that over a 
long period the Mississippi watershed has 
not reduced its yield of water to the 
streams, yet the fact remains, and is at- 
tested in many ways, that during low water 
stages the so-called navigable streams are 
much less easily navigated than they were, 
say from 30 to 40 years ago, and during 
the past year all-time records for low 
water have been recorded at several sta- 
tions on the Mississippi. This may mean 
two different, yet closely related, changes: 
navigation may be affected by more nu- 
merous and active sand-bars in the rivers 
than formerly existed; it may also be that 
an appreciably greater volume of the 
total flow passes down-river in spring 
floods or immediately following torrential 
rains, and that there is thus brought 
about a substantial reduction in low- 
water discharges. It is believed that both 
of these changes are having their effect 
on navigation, and both are intimately 
related to our problem of soil erosion. 
The relation is direct between excessive 
soil erosion and the stoppage of channels 
by sand-bars. There is scarcely any doubt 
in my mind that the Mississippi in the 
latitude where I have become most fa- 
miliar with it is receiving from tributary 
streams, both large and small, much 
greater loads of silt than it can possibly 
carry away. The relationship between soil 
erosion and low-water stages is indirect, 
and may not be so obvious. 


Sor. Erosion Impiies Loss OF 
GROUND-WATER 


As I have attempted to point out, how- 
ever, excessive soil erosion is inevitably 
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connected with an excessive and unnat- 
ural amount of surface run-off during and 
following each heavy rain. It occurs be- 
cause the rain-water can not find its way 
into the soil as it would into the natural 
forest soil or even into the prairie soil in 
this region. And if any specified amount 
of water runs off hurriedly, instead of 
soaking into the soil, is it not obvious 
that the ground water, the water which 
ultimately feeds steady springs, must be- 
come depleted? 


I make no claim that a reduction in the 
steady flow of springs and small streams 
has occurred over the entire upper Mis- 
sissippi watershed. In the hilly sections, 
and with relatively heavy soils, it is my 
firm conviction, based upon the logical 
interpretation of the facts that I have 
seen, and the statements of many old and 
reliable observers, that a distinct change 
in this direction has occurred. The same 
factors which cause soil erosion, then, 
must cause loss of surface moisture for 
crops, depletion of the ground water, and 
depletion of streams at those times when 
they are wholly dependent on ground 
water or the supply from lakes and reser- 
voirs. From what is known and readily 
determined by anyone as to surface mois- 
ture conditions, one may say without the 
slightest shadow of doubt that, with the 
wearing-out of our farm lands, many of 
the great ground reservoirs of water with- 
in the Mississippi Valley are also drying 
up. 


SITUATION CALLs For DEcIsIvVE ACTION 


Those who are skeptical will demand 
that such conclusions as I have just 
stated, arrived at without direct experi- 
mentation on the point at issue, be sub- 
jected to years and years of painstaking 
research. I must remind them that there 
have been scores of researches and ex- 
periments on closely related points from 
which many important facts and nu- 
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merous “laws of nature” have been de- 
duced. This is not to imply that further 
research, experimentation and fact-find- 
ing are undesirable or should not be vig- 
orously pushed. But we are confronted 
with a critical situation, both on our 
farms and in the Mississippi River, which 
seems to demand immediate and vigorous 
action, utilizing all of the “laws of na- 
ture” and the engineering and biological 
knowledge which we possess to effect a 
direct remedy, however much we may 
blunder in the attempt. 

This situation, which may readily de- 
velop into a national calamity, is a two- 
sided affair, as I have tried to picture it 
to you, but both aspects of it submit to 
the same general treatment. Anything 
that we may do to check or lessen the 
present spendthrift erosion of farm soils, 
must be directly felt in the clearing 
of the streams which are carrying the 
soils, by the millions of tons, away to the 
sea. No other method of stream control 
which has been proposed promises one 
particle of relief for the agricultural in- 
terests of the Mississippi Valley, if you 
except the limited overflow lands of the 
South. The building of dikes on the 
lower river does not promise in the 
slightest degree to change the character of 
the River; the building of dams and pools 
on the upper River for the aid of naviga- 


tion is flying in the face of nature, since 
these pools can not fail to retard the 


movement of silt which now burdens the 
River, and which must for the most part 
be deposited in their depths. Since man 
became conservation-minded, the accepted 
method for river control has been to go 


to the sources, to correct watershed condi-_ 
tions as far as possible, and to erect 


check dams, straighten and rip-rap erod- 
ing channels, and otherwise “improve” 
the thousands of small feeder streams. 
Apparently such an undertaking is wholly 


beneath the dignity of the great modern 


POPs 


jngineer whose slogan is, “Give me mil- 
fions or give me death.” 

In that portion of the Mississippi Val- 
jey in which the erosion problem is of 
paramount importance, we are not deal- 
g with mountain torrents rushing from 
focky, forest areas which may have been 
lenuded. Some such conditions exist on 
the headwaters of the Missouri and Ar- 
kansas Rivers but they sink into signifi- 
tance by comparison with the problems 
f the farming region itself. In some por- 
ions of the farming region, forestry can 
ye practiced to great advantage in the 
orrection of soil erosion. Its effects, 
however, would be slow to be felt, and 
moreover, it is hardly reasonable to sup- 
bose that in a rich dairying region like 
southwestern Wisconsin, for example, land 
needed for fields or pastures will be de- 
roted to the growing of trees, except 
through public acquisition of the land. 
[hat the public has a sufficient stake 
o justify this acquisition in critical areas, 
think there can be no doubt. 


| 

| 

“ORESTER, FARMER AND ENGINEER Must 
: Unite Errorts 


I do not want either to exaggerate or 
ninimize the importance of the part 
vhich trees and forests may play in the 
ontrol of erosion. That existing forests 
naintain the soil in a condition of sta- 
lity and security from erosion, there 
an be no doubt, as shown by countless 
esearches and by the tests for run-off con- 
lucted in a broken agricultural region 
£ southwestern Wisconsin. That the most 
evere cases of gully erosion and bank 
utting can not be stopped or controlled 
irectly by the planting of trees alone, 
ut must first be partly stabilized by me- 
hanical and engineering means, seems 
qually obvious. There is a special need 
or research and demonstration to de- 
srmine for specific farm conditions what 
art of the land can profitably be put 
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to forestry use, and what part can not 
safely be put to any other use. The latter 
would doubtless include many areas of 
soils so badly worn out that they should 
be withdrawn from cultivation for a long 
period of years. 


In this region in which we are all in- 
terested because of its enormous agricul- 
tural output, erosion control must begin 
with terracing and other improvements in 
cultural methods which may be practiced 
by the farmer himself after due process 
of education. I say control must begin 
here, because this is the only ultimate 
control for agricultural land. However, 
those of us who are familiar with the 
American farmer realize that relief can_ 
be obtained in this way only very slowly 
and perhaps after another generation of 
farmers has been reared. In the mean- 
time, something in the nature of emerg- 
ency measures can and should be taken. 
In the nature of things, this must be 
largely a public undertaking because in a 
majority of instances critical conditions 
of gullying are not the responsibility of 
any individual farmer and _ individual 
farmers are, moreover, seldom financially 
able to’ cope with such situations prop- 
erly. They need not only the financial 
assistance of the community, state or na- 
tion, but also engineering advice and su- 
pervision. 


Erosion ControL AND RIVER IMPROVE- 
MENT SHOULD Go Hanp 1n HAND 


In a nutshell, therefore, the logical pro- 
posal is that the local and national gov- 
ernments should systematically undertake 
the control of all existing and active gul- 
lies which, by discharging large volumes 
of water and silt after heavy rains, are 
either a menace to property and safety 
or are burdening the adjacent streams 
with considerable quantities of silt. In 
one Wisconsin County where gullies are 
very numerous, an enlightened highway 
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commissioner has taken such work upon 
himself for the protection of highways 
and highway bridges, and is convinced 
that such work is far more economical 
for the county than the repair of damages 
after storms. Government engineers, with 
a competent staff of agricultural advi- 
sors, should be charged with a compre- 
hensive system of gully controls, to be 
carried out directly by them or in co- 
dperation with local governments. If ad- 
ministered intelligently, making use of ex- 
isting knowledge of soils and of the pro- 
cesses which occur in nature, the public 
funds used for this purpose should pro- 


duce far more tangible results than th 
millions upon millions of federal moneys 
that have been literally “poured” into the 
Mississippi itself. In view of the strikin 
results which have been obtained in indi-, 
vidual instances through the construction 
of soil-saving dams in large and small 
gullies, with their accompanying oppor-' 
tunity for holding back a certain amount 
of freshet water, this method deserves a 
fair and comprehensive trial as a part off 
a sane river-control program, which will] 
at the same time be a conservation mea-- 
sure of inestimable importance to agricul-- 
ture. 


%B% 


“The best blood and the best brains we possessed served the state when the 
nation was born. The frontier has collapsed, the glorious days of raping a con- 
tinent are over, an epoch has ended, and the times call, as they have not called 
since 1776, for the best blood and the best brains to come back again.” 


A New Deal, by Stuart Chase, p. 68. New York. 1932. 
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Sort Porosity 


The study of the relation of forest litter 
yo soil porosity, begun by Dr. John T. 
Auten in 1930 at the Central States Forest 
Experiment Station, at Columbus, Ohio, 
rought to attention such significant dif- 
erences between old-growth forest and 
Held sites, that investigations were con- 
tinued during 1931 to include tests of 
soils of second-growth woods—grazed and 

grazed—and of forest plantations. 

According to a bulletin from the Col- 
tumbus station, approximately 1,600 soil 
amples were taken from 22 old-growth 
forest sites in Ohio, Indiana, Illinois, and 

ichigan; from 36 second-growth woods 
n Ohio, 9 of which represented typical 
srazed and ungrazed conditions; and from 
13 forest plantation sites in Ohio and 
[llinois. Nearly 1,000 field tests for water 
absorption were made on these same sites. 

From the 1930 work it was shown that 
the upper 9-inch horizon of field soil av- 
sraged 15 per cent heavier than the cor- 
esponding layers of soils under virgin or 
old-growth forest conditions. Field and 
aboratory tests made during 1931 have 
demonstrated that the upper 3-inch layer 
of average field soils is 43 per cent 
heavier than the similar layer of average 
forest soil; the second 3-inch horizon of 
eld soils averages 12 per cent heavier, 
and the third 3-inch horizons are prac- 
tically equal in weight. The tests of wa- 
er absorption capacity have demonstrated 

at forest soils absorb water much more 
eadily than do cultivated or field soils. 
These tests were made at depths of 1, 3, 
and 8 inches below the soil surface, with 
he top layer of duff and litter removed 
rom the forest soils. Under old-growth 
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forest conditions, the soils at 1-inch depth 
absorbed water 47 times as readily as did 
the average field soils; at 3-inch depths 
the ratio was 15 to 1, and at 8-inch depths 
nearly 2.5 to 1, in favor of the forest 
soils, 

Similar tests have demonstrated very 
conclusively that second-growth forest soils 
retain their porosity and water absorption 
capacity to a high degree when complete 
forest cover is reestablished and main- 
tained, and that field soils regain much of 
their original forest porosity in about 25 
years after forest plantations have been 
established. On the other hand, the soils 
of heavily grazed woods lose their poros- 
ity until they closely resemble those of 
open fields. 

The results of this study have a very 
definite bearing on the important problems 
of land erosion, water conservation, and 
flood control. They are also significant 
in the problem of reforestation of aban- 
doned fields and clearings. 
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UnusuaL Winp anp Sort EFFECTS 

An instance of the combined effect of 
wind and soil on a Scotch pine plantation 
seems worth recording briefly because of 
its unusual nature. At least, nothing ex- 
actly similar has been seen by the writer 
or by Mr. Arthur Ringland, who was with 
him at the time. 

In southwestern England, west of Mine- 
head, is a district known as Exmoor 
(where the scene of Lorna Doone is laid). 
It is a plateau rising abruptly from the 
southern side of the Bristol Channel to an 
elevation of 1,700 feet at its highest point. 
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The general level is about 1,200 feet which 
is attained within a mile or less of salt 
water. The natural vegetation is heather, 
with an admixture of Vaccinium. Wheth- 
er or not there was forest growth at one 
time is not known. Perhaps there was, 
for even now some of the valleys bear 
open stands of oak. One of the few re- 
maining herds of red deer roam the 
plateau, saved by hunting from exter- 
mination which would otherwise long 
ago have overtaken it—an excellent ex- 
ample of the conservation of a fine ani- 
mal primarily for the sport of hunting. 

Parts of the slope southwest of Por- 
lock Bay have been planted with con- 
ifers; mainly larch and Scotch pine. 
There is also a small plantation on the 
top at 1,400 feet, about 30 to 40 years 
old, in which the trees are very short 
and crooked, seemingly from exposure. 

On the brow of the slope below the 
stunted trees, where there is shelter from 
the southwest (prevailing) winds, but 
exposure to the north and east, we saw 
a Scotch pine plantation of trees about 8 
years old (probably planted about 4 or 
5 years before) in which many of the 
trees seemed to be doing poorly, and a 
few were dead. They were planted in 
rather tall heather. When we pulled up 
one of the dead trees and found it gir- 
dled by cuts at the base we decided that 
mice were responsible for the damage. 
But examination of a number of other 
trees showed that we were mistaken. The 
cuts were made by rubbing against stones 
as the tree was blown by the wind. The 
surface soil here contains many sharp 
angular stones, and it seems impossible 
to plant a tree without having some 
stones around its base. As the tree 
moves in the wind it rubs against the 
stones, and each stone makes a sharp cut 
deep into the wood. From the lateral 
rubbing some of the cuts look as if they 
bore teeth marks, others are perfectly 
smooth. We saw all stages of the pro- 
cess, from trees with just one or two 


cuts, and the stones actually doing the 
cutting, to trees with many cuts and 
completely girdled. A random specimen: 
which was brought back has eight dis-| 
tinct cuts extending from the root for a 
distance of 4.5 inches up the stem. One 
of the cuts is 3 inches long, the smallest‘ 
one is three-fourths of an inch. Evidently, 
the trees were planted rather deeply, per- 
haps to insure windfirmness. So far as we 
could see, nothing can be done at rea- 
sonable expense to save this plantation: 
from destruction. The only possible hope» 
seems to be that some of the survivors: 
may put down roots strong enough to) 
anchor the trees before they are killed,, 
and that they will then outgrow their: 
wounds. 


Later, two trees damaged in the same : 
way were found in a Forestry Commis- 
sion plantation of Scotch pine about 8 
years old near the exposed summit of 
Croydon Hill, at about 1,100 feet on 
Exmoor. These are an insignificant pro- 
portion of the total compared with the 
other site. The soil formation appeared 
about the same, except that the surface 
peat on Croydon Hill was more compact 
and covered the stones better. Heather 
was also the dominant cover, but was not 
as tall. 


If anyone else has seen similar cases 
it would be interesting to know of them, 
and what solution, if any, has been 
thought of. : 

BARRINGTON Moore, 
Corfe, Taunton, England. 
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OBSERVATION ON SLASH PINE 1n NorTH 
CAROLINA 


The repeated inquiries addressed to 
the Forestry Division of the North Caro- 
lina Department of Conservation and De- 
velopment about slash pine (Pinus car- 
ibaea) have prompted the setting forth 


pf a few known facts about this tree in 
North Carolina. 

| As far as we know, there has been no 
jauthoritative statement from botanists or 
foresters that slash pine occurs naturally 
in North Carolina. It has been reported 
by individuals in southeastern North 
Carolina, but not definitely identified. 
Sargent and Sudworth give its range as 
ffrom South Carolina southward. 

The State Forestry Division has made 
fome plantations of slash pine and co- 
Operators have made several. 

A few preliminary studies of these plan- 
fations have been undertaken and although 
he information is meagre, it seems to in- 
dicate that slash pine should not be ad- 
vocated for all sections of Piedmont and 
joastal Plain North Carolina and that it 
ould be well to watch the present plan- 
tations before advocating large scale plan- 
tations anywhere in North Carolina. The 
section where slash pine is probably most 
ikely to succeed in North Carolina is in 
e southeastern counties and along the 
oast and larger plantations might be ad- 
vocated in these sections. 

The indications at present seem to show 
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hat the survival is lower in slash pine 
than in loblolly pine on some sites and 
that the height growth is more irregular 
in slash pine than in loblolly pine. Of 
course more study is needed on both 
ohases of the subject. 

In the slash pine plantation at Fort 
Macon, Carteret County, the individuals 
ook more vigorous than the other pines 
of the same age. Measurements were tak- 
sn on April 9, 1931, two years after the 
mne-year seedlings were planted (April 10, 
1929) on sandy bank land. Slash pine 
shows 42 per. cent survival with an aver- 


age height of 21.2 inches. Loblolly pine 


Number Alive trees 
counted Number Per cent 
Slash pine 566 367 64.8 


92.8 
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(1-year seedlings) planted the same date 
show survival of 65 per cent, average 
height 14.8 inches. The survival was low- 
er in the slash pine but the height growth 
in remaining individuals was much better 
than in the loblolly pine. 

A small experimental plot near Raleigh 
of loblolly and slash pines planted side by 
side of the same age-stock on the same 
day (November 20, 1926), shows the 
loblolly pine with an average height 
growth of 81 inches. The slash pine 
with an average of 62 inches. This was 
on an old pasture on relatively low 
ground. The slash pines varied from 45 
inches to 72 inches in height. The lob- 
lolly pine from 69 inches to 102 inches. 
Measurements were taken November 5, 
1931. 

Quoting from questionnaires recently 
sent to slash pine codperators: 

Dr. C. F. Korstian, Duke Forest, 
Duke University, Durham, N. C. Yes- 
terday Messrs. Coile and Pawek exam- 
ined the slash pine and loblolly pine 
plantations near the intersection of the 
Erwin Road and State Highway No. 
751 with the following results: 


Vigorous trees Weak trees 
Number Per cent Number Per cent 
274 48.4 93 16.4 
525 80.5 80 12.3 


It is, of course, too early to indicate 
what the comparative growth rates may 
be although there is some _ indication 
already that the loblolly pine will forge 
ahead of the slash pine. It should be 
noted that at least part of the slash pine 
is on a somewhat moister site than the 
loblolly pine. The next time we plant 
any slash we shall try to put it on a 
moist to wet site with the idea of deter- 
mining what effect it may have upon 
survival. 

R. L. Stowe, Belmont, N. C.  Per- 
centage survival—50. Average height 


Sept., 1931—10 inches. Vigor—fair. Re- 


100 


marks: I planted some slash pine and 
some loblolly pine last spring. Nearly all 
the loblolly survived. Think the reason 
that the slash did not do so well was on 
account of the plants being larger. Think 
the small plants are best. 


Waccamaw Lumber Corporation, Bol- 
ton, N. C. Percentage survival—20 per 
cent. Average height Sept., 1931—15 
inches. Vigor—fair. Remarks: We planted 
20 per cent in good land and they are all 
doing fine. We planted the balance on 
light sandy land and none of them will 
amount to anything. There is no ques- 
tion in our minds if slash pine is planted 
on the right lands they will grow as vig- 
orously as other pines in this section. 


G. G. Mathews, Laurel Hill, N. C. Per- 
centage survival—about 50 per cent. Av- 
erage height Sept., 1931—3.5 to 5 feet. 
Vigor—good. Remarks: At setting time 
our soil was very dry, hence low survival. 
Trees planted season 1927-28. 

Z. V. Pate, Laurel Hill, N. C. Percent- 
age survival—80. Vigor—fair. 

J. A. D. McCormick, Bunn Level, N. C. 
Seed planted instead of seedlings. Average 
height Nov. 8, 1931—12 feet. Vigor— 
good. When planted—April 2, 1924. Re- 
marks: First seed came up April 18 and 
on to the 23rd. A good stand. Some of 
the pines are 16 feet in height, and 2 
inches to 2.5 inches in diameter. 

F. H. CLariwwce, 
Asst. Forester, Raleigh, N. C. 
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A New Drawsack TO PAPER 
Markinc Tacs 


One fall the trees in a sample cutting 
plot in the spruce-balsam type at the 
Dunbar Forest Experiment Station, Sault 
Ste. Marie, Michigan, were marked and 
tagged with temporary paper tags. The 
tags used were small price mark tags, 
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made of a thin piece of cardboard covered | 
on each side with white paper and they’ 
were numbered with pencil. In the spring } 
the numbers were still clear and readable. , 
During June, however, a crew replacing ; 
the temporary paper tags with the perma- : 
nent metal tags found difficulty in deter- : 
mining the numbers upon the tags; they’ 
had literally been eaten from the tags‘ 
and many could not be determined. The: 
side of the tag against the tree was still 
in good condition. 

Thought and speculation failed to ex- 
plain the cause of the mutilation until a 
yellow jacket wasp appeared on the scene. 
She immediately alighted on a tag and 
occupied herself rolling up a little cud 
of the white paper by chewing it from 
the cardboard base. In the life cycle of 
the wasp only the queen lives through the 
winter. Therefore it behooves foresters 
who use paper tags to temporarily num- 
ber plots to replace the paper tags early 
in the spring before the new broods of 
wasps hatch out or they may find their 
numbers going into the construction of a 
wasp’s home. 

P. W. Rossins, 
Michigan State College. 
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SYNTHETIC CORNSTALK LUMBER AN 
Economic MytH : 


The chemistry professor who recently 
reported that farm waste produce in the 
form of synthetic wood would replace 
trees forgot his economics, according to 
P. A. Herbert, Professor of Forestry at 
Michigan State College. 


“The production of synthetic wood from 
cellulose has been under investigation for 
many years and I believe will eventually 
be perfected,” states Professor Herbert, 
“but when it does become possible to 
produce a board from cellulose that has 


all the good qualities of a nature-grown 
tboard, that cellulose will come from trees 
jand not from farm crop wastes because 
jtrees grown on land of no value for other 
Hpurposes will produce cellulose cheaper 
than cellulose can be produced in any 
other way at this time. 


“Figures on the cost of producing such 
synthetic lumber from farm wastes usually 
{do not allow any profit to the farmer and 
hence he will not collect such material if 
he has other things to do. When synthetic 
wood becomes a reality farm wastes will 
thave a value, and hence the price would 
‘go up, whereas tree cellulose will be 
lowered in value if it finds that it has a 
successful competitor because forest land 
cannot be used for other crops and nature 
will produce the trees at comparatively 
little or even no cost. 


“It must also be remembered that 
imillions of cords of limb wood and trees 
of inferior quality and species are rotting 
in the woods waiting for the perfection 
of a synthetic cellulose product and that 
farm crop wastes are available only for a 
short period every year and have a ten- 
dency to decay.” Studies have also clearly 
pointed out that while large size mer- 
chantable timber will eventually approach 
exhaustion that small second growth, espe- 
cially with fewer fires, is available in 
immense quantity sufficient to supply our 
future need when a synthetic wood process 
such as the Iowa professor speaks of be- 
comes practicable. 

“Forest conservation activities should 
be continued at an accelerated rate,” 
states Professor Herbert, “not only be- 
cause forests will produce the cheapest 
form of cellulose, but also because for- 
ests are necessary for the production of 
game, for recreation, stream flow control, 
retardation and prevention of floods and 
erosion, purification and the conservation 
of the water supply, and because of their 
ameliorating effect upon climate. To for- 
get and destroy our forests just because 
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there are other more costly sources of 
cellulose available would result in a na- 
tional calamity.” 
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Foops oF PrepaTory Micuican Fur 
BEARERS DETERMINED 


The issue between farmers and sports- 
men on the one hand and trappers and 
fur buyers on the other as to damage 
done by Bre’r Fox and fellow predators 
should be clarified by the findings of 
Dr. Ned Dearborn in two years’ study 
of the foods of fur-bearing predators in 
Michigan. His results and conclusions 
have just been published as the first 
bulletin of the School of Forestry and 
Conservation, University of Michigan. 


Examination of more than 3,000 speci- 
mens of the viscera or droppings of a 
total of nine fur-bearing predators indi- 
cate that their chief food items in no case 
include valuable game species other than 
rabbits, and in few cases specimens or 
eges of domestic poultry. The mink is 
particularly vicious on occasion and in 
this study shows a fondness in winter for 
muskrats, rabbits, mice, and fish. Other 
animals included in the study are opossum, 
raccoon, red fox, coyote, wild cat, weasel, 
skunk, and badger. Of these carnivores 
only the raccoon, opossum and badger 
enjoy a closed season in Michigan. 


In spite of his reputation as a robber 
of hen roosts and his bad name with 
hunters as a destroyer of game birds, 
Bre’r Fox gets a rather clean bill of 
health in this study. Mammals (princi- 
pally rabbits, rats, and mice), insects, 
and fruits far exceed his bird menu by 
volume both in 1930 and 1931. The 
examination of more than 500 specimens 
disclosed less than eleven per cent bird 
remains and little more than a trace of 
birds’ eggs. Dr. Dearborn estimates that 
a fox may devour two grouse a year in 
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regions where the latter are common, and 
adds that this is not an undue recompense 
for extensive destruction of rodent pests. 


Another so-called predator whose repu- 
tation should benefit from this study by 
the School of Forestry and Conservation 
is the skunk. This valuable fur-bearer 
has been accused of destroying the eggs 
of poultry and large game birds from 
exceptional rather than frequent evidence, 
according to Dr. Dearborn. The examina- 
tion of 1,700 feces and visceral contents 
of skunks, collected in 1930 and 1931, 
disclose from 87 to 89 per cent of insects 
and vegetable matter, 10 per cent mammal 
remains, much of which probably was 
derived from carion, only 2.35 per cent 
of bird remains, and one-tenth of one per 
cent of eggs. The shells of the latter were 
readily identifiable and none proved to 
be eggs of game birds. 


With the skunk ranking second only to 
the muskrat in Michigan as a fur-bearer, 
and with his former legal protection 
status taken from him on suspicion, the 
findings of this study should interest 
farmers, trappers, hunters, and fur buyers. 

In this entire investigation not one 
single life was taken, the stomachs ex- 
amined being secured from animals killed 
for their pelts or by automobiles or by 
other accidents. The collection of drop- 
pings was carried on systematically dur- 
ing July, August, and early September, 
1930 and 1931, in the lower peninsula of 
Michigan. 

Commenting on the bulletin which is 
published under the title “Foods of Some 
Predatory Fur-Bearing Animals in Michi- 
gan,” Dean S. T. Dana of the School of 
Forestry and Conservation says: “It aims 
to substitute facts for guesses in the con- 
sideration of this much-argued but little- 
studied subject and to provide information 
essential for the intelligent management of 
one of the state’s important resources.” 

A limited number of the bulletins are 
available. Those who are interested in 
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securing one should address the School. 
of Forestry and Conservation, University ' 


of Michigan, Ann Arbor, Michigan. 
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FounDER OF NORWEGIAN FORESTRY 
ASSOCIATION PASSES 


Axel Heiberg, founder and for many > 
years head of the Norwegian Forestry 
Association, has passed away. He is cred- 
ited, by working through his Association, 
with being responsible for the success of 
the forestry movement in Norway. 

Norway is one of the four countries in 
Europe that still has a surplus of wood 
for export. In former days, however, a 
far greater percentage of the country was 
forested than at the present time. 

By forest fires and unwise treatment 
big areas of the forests have been de- 
stroyed in the last five or six hundred 
years. Especially the most accessible pine 
forests along the west coast of the country 
were cut over at an early time leaving the 
land idle and unproductive. From 1850 
up to 1900 a few attempts at reforesta- 
tion were made but as no one had much 
experience in tree planting, many failures 
were made and few people believed in 
the possibility of reforesting the vast areas 
of idle lands. . 

The great change in the reforestation 
work took place in 1898 when Consul 
Axel Heiberg created the Association for 
Promoting Forestry in Norway. 

Axel Heiberg was born in the year 
1848. After graduating from a college 
in his native country, he lived for two 
years in America. He also, for two years, 
acted as a Norwegian Vice Consul in 
Shanghai. Then he went home and be- 
came a business man. Mr. Heiberg was a 
very intelligent and ambitious man and 
afterwards he earned a good deal of 
money which set him in the position of 
being able to carry out the things he had 
set up as a goal for his life. 


With his charming and mighty per- 
sonality, Mr. Heiberg was able to gain 
the attention of the people toward the 
problem of reforestation of idle land in 
he country. The Association grew very 
fast under the leadership of Mr. Heiberg, 
who up to some years ago acted as the 
president of its Board of Trustees. Now 
the Association has subdivisions through- 
out the whole country. It is, in fact, 
this Association that takes care of public 
education in forestry. (The professional 
education is under the direct administra- 
tion of the government.) 

The forestry association is of private 
character and has members from all classes 
of people; it is, however, supported finan- 
cially by the government and the counties. 
About 50 well educated foresters are work- 
ing in the service of the Association pro- 
moting better methods of cutting, drainage 
of forest land, planting and other silvi- 
cultural activities. Most of the nurseries 
throughout the country belong to sub- 
divisions of the Association. To some 
extent the supervision of the forest laws 
is handled by the officers of the Asso- 
ciation. 

As a result of the public education in 
forestry carried on during the last three 
or four decades we can note that the 
Norwegian people now may be considered 
as “forest minded.” Thus the name of 
Axel Heiberg is deeply imprinted in the 
history of Norwegian forestry. Axel Hei- 
berg is dead, but his spirit lives still and 
millions of young pines and_ spruces 
whisper his name under the Midnight Sun 
and the North Light. 

ARNE HAUGBERG, 
Syracuse, N. Y. 
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ARBORISTS ForM A SOCIETY 


__ A new organization of professional ar- 
borists, to be known as the American 
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Society. of Arborists, was formed at a 
meeting held recently at the University of 
Rochester, coincident with the National 
Shade Tree Conference. 

The purpose of the new organization is 
to further stimulate interest in trees, pro- 
mote effective means for the protection of 
tree life, disseminate information on trees 
and to maintain and raise the standards 
of the profession. 

Chas. F. Irish of Cleveland was elected 
president; O. W. Spicer of Stamford, 
Conn., vice-president; Norman Armstrong 
of White Plains, N. Y., secretary-treasurer ; 
R. M. Weakley of Warren, Pa., and Vance 
I. Shield of St. Louis, Mo., members of 
the executive committee. 

Membership, with the exception of Ju- 
nior and Honorary Members, is limited 
to those who have been engaged, as their 
major activity, in the care and protection 
of shade and ornamental trees for at least 
ten years. 

Important among the immediate proj- 
ects being undertaken by the Society are 
a campaign to eliminate the “tree butcher” 
and a plan to educate the public in mat- 
ters of everyday tree care. 
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FLExwoop GROWING IN FAVOR 


The Flexwood Company, manufacturing 
flexible cabinet wood veneers, announces 
that it has become associated with The 
Mengel Company, of Louisville, Ky., and 
the United States Plywood Company, of 
New York, in connection with an expan- 
sion program involving additional manu- 
facturing and distribution facilities. Flex- 
wood consists of a paper-thin veneer of 
fancy wood glued to a heavy cloth. In 
the manufacturing process the veneer is 
treated to make it more flexible. So 
mounted, the material is used somewhat 
like wallpaper and simulates solid wood 
paneling. It can be bent, with the grain, 
around sharp corners. 
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The Flexwood Company, of . which 
O’Neill Ryan, Jr., is president, will main- 
tain its headquarters in Chicago, where 
George N. Lamb, secretary and treasurer, 
will be in charge of the western operations, 
while Armin Elmendorf, vice president, 
will continue his research and develop- 
ment work in Chicago and in Louisville. 
Mr. Lamb has been a member of the So- 
ciety of American Foresters since 1916. 
Mr. Elmendorf was previously associated 
with the U. S. Forest Products Laboratory. 

Since the introduction of Flexwood in 
1930, this unique and interesting prod- 
uct has received wide recognition from the 
leading architects, interior decorators, 
wood, working companies and general con- 
tractors of the country. 

During its first two years over 3.5 mil- 
lion square feet of Flexwood has been 
used in many jobs located in the United 
States and in various foreign countries. 
Flexwood is used to provide wood panel 
interiors in public, commercial and resi- 
dential structures. The Empire State 
Building, the Chrysler Building, the 
World’s Fair Administration Building, 
several large theatres, broadcasting  stu- 
dios and hotels have used Flexwood ex- 
tensively. One of the principal uses of 
Flexwood has been for the modernizing of 
existing buildings where the material is 
applied directly to the existing walls 
whether they be plaster, metal, marble or 
of other composition materials. 
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Our Post GrapuaTEe Course! 


Underneath all the so-called economic 
explanations of the depression lies a more 
fundamental reason. The human race is 
not so constituted that it can stand unin- 
terrupted prosperity. Only a few prosper- 
ous years are enough to turn our heads. 


*By Bruce Barton, in The Cornellian Council 
Bulletin, April, 1932. 
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We grow expansive, speculative, conceited. 
We begin to talk about the “new era,” 
and congratulate ourselves on being so 
much smarter than our fathers. 

Just about the time our self-esteem is at 
its highest point, some Force greater than 
ourselves comes along and knocks us flat. 

“Now, little boys, lie there,” it says, 
“until you are not quite so cocky.” 

Such periods compel us to think; they 
are our post graduate course. 

We re-examine our aims, we revalue our 
ambitions, we rediscover our ideals. Use- 
less institutions go down like unsound 
ships in a storm. Strong institutions 
throw overboard their excess ballast, take 
their bearings afresh, and go forward. 

Things are different after such a time of 
trial—in government, in business, in edu- 
cation. 

For a generation the emphasis in Amer- 
ican education has been largely on train- 
ing men to make a living. We were in a 
period of great material expansion. The 
insistent demand was for men capable of 
handling the ever increasing activities of 
modern life. 

Today it seems as if that period of ex- 
pansion were finished, at least for a while. 
The problem is not how to produce more 
but how to distribute better; not how to 
double our activity but how best to em- 
ploy our leisure. 

Some of us have been re-reading Tho- 
reau. He lived a very rich and full life, 
in the little cabin which he erected with 
his own hands on the shores of Walden 
Pond. His total expenses for eight months 
were slightly more than sixty dollars. He 
traveled widely, as he says, “in Concord.” 

We have been re-reading Emerson’s The 
American Scholar, that grand plea for 
men of inner resource, men superior to cir- 
cumstance, clothed in serenity and peace. 

True education consists not so much in 
teaching men how to do something as in 
helping them to learn how to be some- 
thing. We are grateful to our alma maters 
that they helped to equip us with spiritual 
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sustenance for such a period as this. We 
are persuaded that nothing is more im- 
portant than to keep these colleges and 
universities strong, serene and_ secure. 
They are the leaven which must leaven the 
whole lump. Into the restless, groping 
mass of American life, they must pour 
their steading stream of men and women 
who know what is worth while, truly edu- 
cated men and women. 

Said Tzu-lu to Confucius, ‘““When can a 
man be called educated?” 

The Master said: “A man who is earn- 
est, encouraging and kind may be called 
educated. Earnest with friends and en- 
couraging; kind towards his brothers.” 


RES 
PrE-FRESHMAN FoRESTRY CAMP 


As a prelude to entrance into university 


work the New York State College of For- 
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estry last September established the so- 
called freshman foresters’ camp covering 
a period of 10 days before college opened. 
Attendance, wholly voluntary, included 
half the freshman class. The camp con- 
ducted on the college property at Cran- 
berry Lake followed a well-defined pro- 
gram to acquaint the student with the for- 
est and with simple phases of a forester’s 
work. Instruction was also given in swim- 
ming and canoeing. It has served to ori- 
ent the student in respect to forestry and 
to create friendly relations in the group. 
The success of this year’s experimental 
program is such as to make the camp a 
definite part of the instructional program 
of the college and to warrant increasing 
the length of the period of instruction. 


S. N. SpRInc, 
N. Y. State Coll. of Forestry. 


Etude Sur les Foréts de Chéne-Liége 
du Maroc. (Study of the cork 
oak forests of Morocco.) French 
Protectorate of Morocco, Service of 
Forests and Waters. International Co- 


lonial Exposition. 44 pages, illustra- 
tions, map. Paris, 1931. 


This is only one of a number of re- 
ports on forestry gotten out by the vari- 
ous French colonial forest services as part 
of the general compte rendu of French 
colonial affairs for the Colonial Exposi- 
tion at Paris in 1931. This particular 
report gives us for the first time not only 
an authorative account of the cork for- 
ests of that part of Morocco under French 
administration, but a description of an ex- 
ceedingly interesting solution of a difficult 
silvicultural and administrative problem. 


Previous to the French occupation which 
took place mostly during and immediately 
after the World War the Moroccan cork 
forests were not commercially exploited 
for cork. They were rapidly deteriorating 
from a combination of grazing, fire and, 
near the centers of population, fuel cutting. 


Theoretically they were the property of 
the Sultan, subject only to perpetual 
grazing rights on the part of native tribes 
and villages, but there was no attempt at 
regulation or protection. The French ad- 
ministration which governs in the name 
of the Sultan speedily organized a forest 
service, the first duty of which was to 
put the cork forests under administration, 
check fires, regulate grazing and institute 
cork stripping operations. 


The coastal forests are now under com- 
plete administration and supply a large 
volume of cork. Roads, telephones, fire 
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lines, lookout towers and ranger stations 
are fairly adequate to needs. In the moun- 
tain forests more remains to be done as 
some of the country is not yet completely 
pacified but the rangers follow the army 
and have supplemental duties as constab- 
ularly officers. 


From a silvicultural point of view the 
treatment of the cork forest is extremely 
interesting. The majority of the trees, 
particularly near the coast and in the 
foothills were in very bad shape owing to 
fire scars, branch pruning for goat fodder 
in the dry season and the stripping of 
patches of the inner bark for tannin used 
for native Morocco leather. They had 
little potentiality as cork producers. Seed- 
ling reproduction was practically absent 
and owing to the hot, dry summers diffi- 
cult to obtain. 


Successful management called for a 


new forest. The forest administration de-— 


cided upon a policy which many consid- 
ered unduly dangerous and heroic. It 
consisted in wholesale clear cutting to 
obtain sprout reproduction over large 
areas. Fortunately the method lent itself 
well to the demand for forest products 
as well as to silvicultural requirements. 
While the cork oak is almost valueless 
for lumber it makes excellent charcoal, 
which is the chief fuel of Morocco. The 
rapidly increasing European and _ native 
population of the coastal cities form an 
excellent and growing market for it. Be- 
fore the wood is placed in the kilns the 
virgin cork is stripped and is exported 
for grinding cork. There is also a limited 
market for tannin from the inner bark. 


The tree sprouts and grows so vigor- 
ously that at the age of 15 years the new 
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stands can be thinned for the same prod- 
ucts as obtained in the original cuttings. 
The earliest stands reproduced by this 
method are now undergoing thinning. Af- 
ter they have been thinned once they will 
be managed as are cork stands in general. 
That is to say the trees will be stripped 
in regular rotation with an approximately 
nine-year interval between strips on indi- 
vidual trees. 

Although surveys in the remoter moun- 
tains are not yet complete, the total area 
of cork forest in French Morocco is esti- 
mated at between 250,000 and 300,000 
hectares (600,000 and 900,000 acres). Of 
this some 40,000 hectares (100,000 acres) 
have been cut over for regeneration. The 
rapidity of the cutting must be adjusted 
tc the demand for charcoal and virgin 
cork and the necessity for providing the 
natives with other pasturage areas till the 
sprouts are past danger from goat graz- 
ing. This comes in about 6 years. The 
‘administration inherited a legacy of in- 
extinguishable grazing servitudes which 
require difficult and careful adjustment 
before it is safe to begin cutting and only 
a small area can be closed to grazing at 
any one time. For these reasons it will 
probably be from 10 to 20 years before 
all regeneration cuttings are completed. 

It is obvious to any forester that the 
ultimate success of regeneration opera- 
tions of this kind will depend upon three 
things: (1) satisfactory sprouting; (2) 
successful fire protection; (3) adequate 
grazing control. Judging from a month’s 
field inspection the reviewer feels: (1) 
that with the exception of occasional ex- 
tremely old and decrepit stands growing 
on poor sites sprouting can be depended 
upon; (2) so far, fire control has been 
adequate. The risk is much less than in 
the cork forests of Algeria and Tunisia 
which are densely brushy whereas those in 
French Morocco are much less so and in 
parts have no brush at all; (3) grazing 
control of an Arab pastoral population 
affords difficulties of first magnitude, but 
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the amazing rate of height growth of the 
sprouts makes the period during which 
an area has to be closed to grazing short 
enough so that if cuttings do not proceed 
too rapidly to allow for adjustments and 
the ranger force is large and active enough 
the results ought to be satisfactory. So far 
they have been. 
P. Ly ButTTRick, 
Woodstock, N. Y. 
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La Estacion Forestal Del Puerto de 
Cruz y sus Ensenanzas. (The 
Forestry Station of Vera Cruz 
and What It Teaches.) By Miguel 
A. de Quevedo. Mexico Forestal, 
Vol. 7, Now 12,°1929eand* Volos: 
No. 9, 1930. Mexico City, Mexico. 


Foresters interested in the fixation of 
moving sand will profit by the study of 
this exceedingly interesting series of three 
articles appearing in the official organ of 
the Mexican Sociedad Forestal and pre- 
pared by Sr. Miguel A. de Quevedo, the 
President of that Society. The unpub- 
lished translation was procured through 
Lt. E. R. Guild, Commanding Officer of 
Fort Story, Va., who has attacked the 
moving sand problem in a scientific way 
at Cape Henry, Va. 

Sr. Quevedo, who is an engineer, started 
work at Vera Cruz on the construction of 
breakwaters to make the harbor secure 
from storms, but as he states in his ac- 
count the moving sand on the land was 
his greatest obstacle. It hampered trans- 
portation, covered construction colonies 
and made life unbearable for man and 
beast through the formation of pestilence 
ridden lagoons and ponds. The city of 
Vera Cruz itself at the time of the work 
in 1890-93 had one of the highest death 
rates of any city on the globe mainly 
caused by dune formed lagoons which 
harbored the deadly mosquitoes. 

The author was well equipped to start 


108 


work on dune control, having studied the 
works of Chamberlain and Bremontier 
in the Landes section of France. In 1908- 
1913 an artificial dune was formed over 
a distance three and one-half kilometers 
at the cost of 50,000 pesos. The shifting 
sand was the greatest obstacle to the 
breakwater construction and the politicos 
and revolutionarios were the greatest hin- 
drance to the dune control. The latter 
succeeded in destroying the artificial dune 
in 1915-18 by indiscriminate grazing and 
the use of the slabs in the palisade for 
fuel. 


The author covers the subject of ar- 
tificial dune formation in the project very 
thoroughly. He describes the disadvan- 
tage of the use of prickly vegetation, such 
as nopal (various species of the genus 
Opuntia of the Cactacea), and bull horn 
acacia (Acacia cornigera) on the rear 
dunes. How success finally crowned his 
efforts with the use of Italian reed (Arun- 
do donax), Privilegio—a feed grass of 
the family Poaceae and “frijolillo” (lit. 
little kidney bean) Ipomoea pes-caprae, 
and the final step in the formation of a 
forest cover with Acacia lebbek and Ca- 
suarina cunninghamiana is well handled. 

The articles are illustrated showing 
many phases of the work. It is easy to 
divine from the account that here is a 
conservationist who fought a good fight. 

If there is enough demand, the transla- 
tion might be secured from the under- 
signed for the cost of typing. 


F. H. Craripce, 
Raleigh, N. C. 
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Zwei fiir den anbau in Europa wenig 
beachtete Holzarten, Pinus resi- 
nosa und Liriodendron _ tulipi- 
fera. (Red pine and yellow pop- 
lar, two species comparatively dis- 
regarded for planting in Europe. ) 
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By Svend O. Heiberg. Zeitschrift fir 
Forst.-und Jagdwesen. Vol. 8, 1932, 


pp- 20. 


Seldom do articles by American for- 
esters appear in German forestry period- 
icals. This is due to no lack of interest 
in things American on the part of Ger- 
man readers (as witness the systematic 
abstracting of our forestry literature in 
the Forstliche Rundschau) but to. the in- 
ability of most American foresters to 
write German. Professor Heiberg is a 
Dane by birth and an accomplished lin- 
euist. Dr. Trendelenburg assisted in the 
preparation of the article. 


This article—expanded from a lecture 
delivered by the author in Copenhagen 
in December 1931—brings into brief com- 
pass the essential information on two of 
our most valuable timber trees. Particu- 
larly interesting are the comparisons of 
the growth of red pine in America with 
that of the Scotch pine in Germany, and 
of the growth of yellow poplar in Amer- 
ica with that of the beech in Germany, 
which show that the American trees more 
than hold their own. 


The author points out the (to us) ob- 
vious advantages of red pine over Scotch 
pine for planting and shows that it is 
well suited to the climate and soils of 
Northern Europe. Strangely enough, it 
has been entirely overlooked for planting 
in Europe. 


The yellow poplar has the great ad- 
vantage of being already well known in 
Europe. Mayr, Cieslar and others recom- 
mended it for planting in mixture with 
other species and an experimental plan- 
tation was established at Mariabrunn and 
Heidelberg. However, except for park- 
planting this tree was little used in 
Europe. The author advises it for forest 
planting in Europe as an offset against 
the time of dwindling exports from Amer- 


ican sources due to the depletion of our 
forests. 


An excellent list of references com- 
pletes this article. 


A. B. RECKNAGEL, 
Cornell University. 
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Insects and Diseases of Ornamental 
Trees and Shrubs. By E. P. Felt 
and W. H. Rankin. The Macmillan 
Company, New York. Pp. 507, figures 
243. 1932. $5.00. 


This chunky book puts under one cover 
the senior author’s Manual of Tree and 
Shrub Insects, and the junior author’s 
Manual of Tree Diseases, requiring the 
rewriting of the parent texts. 

It is in two parts. Part 1 describes the 
destructive organisms, the injuries they 
cause and gives the remedies. Part 2, 
nearly three times as large as Part 1, is 
concerned with the host plants, and for 
each host gives the insects and_ fungi 
usually associated with it. 

General descriptions of insects and their 
work in Chapter 1, followed by more 
specific notes by families, give the tree 
owner as much background information 
on insects as he probably needs. The 
same is true for the chapter on fungi. 
Chapter 3 describes briefly the insecticides 
and fungicides commonly recommended, 
and the method of their application. Chap- 
ter 4 is on injuries other than those 
caused by organisms. 

Part 2 gives for each class of host— 
whether pine, oak, apple, rhododendron, 
or other, the more important pests for 
which it acts as host. Thus for fir there 
are galls, rusts, leaf-cast diseases, witches 
brooms, bark beetles and wood decays. 
(With firs is included Douglas fir. Why 
do so many authors insist upon lumping 
this species with true firs or sometimes 
with pines? It is as different from true 
fir as is spruce, and rates separate treat- 
ment. Why, also, does an entomologist 
like Dr. Felt, continue to call a termite 


REVIEWS 


109 


a white ant?) The reader, looking for in- 
formation on a pest troubling his trees 
will likely turn to Part 2 first, but for an 
intelligent appreciation he should first 
read carefully the short Part 1. 

Its non-technical style and apparent 
completeness as to pests considered should 
make the book appeal most strongly to 
the lay owner of ornamentals, although a 
better index would help one not ac- 
quainted with our involved nomenclature. 
The book concerns eastern ornamentals 
more particularly than western. 

EMANUEL FRITz, 
University of California. 
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Log Scaling and Grading Practice in 
the Douglas Fir Region. By E. F. 
Rapraeger. Pacific Northwest Forest 
Experiment Station, 1932. Pp. 42 and 
bibliography. Mimeographed. 


This is a mimeographed report distrib- 
uted by the Pacific Northwest Forest Ex- 
periment Station. The purpose of the au- 
thor has been to analyze the difficulties 
which have arisen in the scaling of logs 
in the Douglas fir region of Washington 
and Oregon, with particular reference to 
inherent faults in the log rules which are 
in use, lack of uniformity in the applica- 
tion of these rules, and the basic difficulty 
of using such an unstable unit of mea- 
sure as the board foot. 

There are four types of scaling organi- 
zations in the Pacific Northwest,—the 
Forest Service, the common carrier rail- 
roads, the individual lumber companies, 
and, finally, the three scaling bureaus 
organized by the lumber industries of 
Puget Sound, Grays Harbor, and Colum- 
bia River districts. Each member of each 
of these groups has developed its own 
method of scaling. 

All the scaling is done in board feet, 
by means of the Scribner, the Scribner 
Decimal C., or the Spaulding rules. The 


use of these different rules by a large 
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number of scaling authorities, for logs 
that are intended for a variety of prod- 
ucts, has given rise to endless confusion. 
When, in its journey from the forest to 
the lumber yard, the same wood is scaled 
several times by the logger, the Forest 
Service, the railroad, the buying mill and 
the lumber checker, and each scale gives 
a materially different result, the need of 
a uniform and accurate unit is apparent. 

The author points out that the board 
foot is a satisfactory measure of lumber, 
but not of logs, which should be mea- 
sured by the cubic foot, the natural and 
simple unit of volume. 

The report also includes a discussion of 
log grading, confined, however, to only 
Douglas fir. The grade specifications of 
the various scaling bureaus are discussed 
and a new system of grades is proposed, 
to be uniform for the entire region. It is 
based on the four standard grades, Num- 
bers 1, 2, 3, and culls, already in general 
use, but standard specifications are laid 
down for each grade and it is suggested 
that both the No. 2 and No. 3 grades 
should be subdivided into superior and 
inferior subgrades, “A” and “B”, respec- 
tively. With the increasing development 
of selective logging it is necessary to 
determine the value of individual trees 
prior to logging and the author submits 
that such a valuation, impossible under 
present grading practice, will be possible 
and practicable with the new system of 
grades he has described. 

Some of the material in the report, 
particularly the discussion of grading as 
done at present, has been taken from a 
manuscript prepared by the late Howard 
R. Spelman. 

Mr. Rapraeger has prepared a simple 
and thorough discussion of his subject, 
though some of his paragraphs have an 
unfortunate text-book flavor. Effective 
presentations of the same topic, under dif- 
ferent titles, have already appeared over 
his signature and he is doing good work 
in pounding away steadily and vigorously 
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on this important and necessary reform.) 
Everyone interested in efficient forest util- 
ization will wish him success. 


P. M. Barr, 


University of California. 
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The Trees of Yosemite. By Mary C., 
Tresidder, with 34 linoleum prints by 
Della T. Hoss. Stanford University 
Press, Stanford University, Calif. Pp. 
133. 1932. $2.00. 


This is a unique popular description 
of the trees of a much-frequented national | 
park region, and should be helpful to the: 
nature lover who wants to mix his inter-: 
est in aesthetics with technical informa-. 
tion. The individual tree descriptions are: 
preceded by brief paragraphs, setting 
forth the botanical classification of trees, 
life zones of the Yosemite region, tree 
identification and the general characteris- 
tics of tree families. For tree identifica- 
tion the author emphasizes the helpfulness 
of keeping in mind the several life zones 
and their inhabitants to aid in limiting 
the possibilities—an aid too frequently 
overlooked even by technical students. 
The tree descriptions themselves are brief, 
being limited to the most important char- 
acteristics. 

The technical information possesses a 
high degree of accuracy for a book of 
this kind; the author has drawn upon re- 
liable sources. However, the forest tree 
specialist may demur at a few details 
used or omitted, e.g. Douglas fir is called 
Douglas spruce, a purely local little-used 
name except among horticulturists, while 
its wood is referred to as Oregon pine; 
red fir should have been added as another 
troublesome synonym for this tree and its 
use explained; the characteristic odor of 
Jeffrey pine and the reddish color under 
the bark scales—important indentifying 
characters—are omitted, as is also the 
twist in the needles of lodgepole pine; 
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pupae are confused with larvae, etc. These 
hardly mar the usefulness and interest of 
the book to the usually bewildered tourist 
who tries to make the acquaintance of the 
trees. 

Most unique and striking are the illus- 
trations—34 full-page and half-page lino- 
leum prints. These are well done, al- 
_ though the subject is not always the typ- 
ical example a forester would have se- 
lected. These cuts have made it possible 
to feature the characteristic silhouette so 
useful in identifying trees from a dis- 
tance. It is the most extensive use of this 
type of cut for illustrating trees known 
to the reviewer. 

The presentation of the information is 
in interesting, simple and excellent Eng- 
lish. The printing and format in general 
are very attractive. 

EMANUEL FRITZ, 
University of California. 
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Moisture Content of Wood in Dwell- 
ings. By E. C. Peck. U. S . Dept. of 
Agri., Circ. No. 239, Gov. Print. Off., 
Wash., D. C. Pa. 24, fig. 17. October, 
1932. 5 cents. 


One of the objections to wood trim in 
dwellings has been the unsightly cracks 
resulting from shrinkage after installa- 
tion. The owner is proud of a house 
where the trim does not shrink noticeably, 
joints keep firmly in place, floors develop 
no unsightly dust-catching cracks, doors 
always fit snugly, and the walls and ceil- 
ings are free from plaster cracks. Where 
such satisfaction is not obtained, it is 
usually because the moisture in the wood 
changes after it is in place. Two meth- 
ods of reducing dimension changes in 
wood are available; first by so treating 
or coating the wood as to prevent mois- 
ture changes, and second by so seasoning 
and installing the wood that it will have 
the moisture content corresponding to the 
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average for the locality in which it is 
used. Circular 239 gives definite recom- 
mendations based upon a study by the 
Forest Products Laboratory of the mois- 
ture content of wood in service in dwell- 
irgs in various regions throughout the 
United States. 

Small blocks of carefully dried wood 
were placed in various parts of selected 
houses in Washington, D. C.; New Or- 
leans, La.; Alburquerque, N. Mex.; San 
Francisco, Calif.; Portland, Oreg., and 
Madison, Wis. The blocks were accurate- 
ly weighed at intervals of one month 
throughout a period of sixteen months, so 
that the moisture content and changes in 
moisture content of each block could be 
followed. In all the houses, blocks were 
installed on the exterior surfaces and in 
the living room, kitchen, bedroom, bath- 
room, vestibule, attic, and basement. Un- 
treated and shellacked blocks were used 
on the interior, and painted blocks on 
the exterior, as on porches. Curves are 
presented to show the average moisture 
contents of the sample blocks in each city 
month by month, as well as the moisture 
contents of the blocks in individual dwell- 
ings. 

Maps are included to show the rela- 
tion between moisture content of the wood 
and temperature and relative humidity 
in the United States. The recommended 
moisture-content averages for interior fin- 
ish in different parts of the country are 
indicated graphically on a map. 

Several pages are devoted to the oven- 
drying and electrical methods of deter- 
mining the moisture content of wood, the 
effects of coatings in moisture content, 
and the retaining of the proper moisture 
content during storage and _ installation. 

The recommended moisture contents are 
best indicated by the following quotation 
from the summary: 


“For any individual piece of interior- 


finishing wood-work to be used in 


dwellings in most parts of the United 
States the moisture content at the time of 
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installation should be between 5 and 10 
per cent of the weight of the oven-dry 
wood; in the damp southern coastal re- 
gions, where the humidity is high, the 
moisture content should be between 8 
and 13 per cent; and for the dry south- 
western region, where the humidity is 
low, the moisture content should be be- 
tween 4 and 9 per cent. For sheathing, 
framing, siding, and exterior trim to be 


JOURNAL OF FORESTRY 


used in dwellings in most parts of the 
United States the moisture content of any 
individual piece at the time of installa- 
tion should be between 9 and 14 per cent 
of the weight of the oven-dry wood, and 
in the dry southwestern regions the mois- 
ture content should be between 7 and 12 
per cent.” 
J. ELtTon LopEwIck, 
Pacific N. W. Forest Exp. Sta. 


“some additional information. 


| 
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CHEMICALS FOR FIGHTING Forest Fires 


Editor, JouRNAL OF ForeEstrRY, 


Dear Sir: 


In reading over the article Possibilities 
of Fire Extinguishing Chemicals in Fight- 
ing Forest Fires by L. I. Barrett, which 
appeared in the February, 1931 issue of 
your JOURNAL and which incidently I ap- 
preciated very much, the following 
thoughts occurred to me. I wonder if I 
could obtain, through your good offices, 
I feel sure 
that he has continued his experiments. 


I would be glad to ascertain why he 
used expensive potassium salt for fires, 
when the vital principal in both sodium 
and potassium salts is the same, COQb. 
K2CO3; mol. wt. with two parts HO is 
174.24 while Na2zCO3 with the same 
amount of H20 is only 158.02. Therefore 
the salts of potassium are heavier, but it 
does not contain any more COs, therefore, 
what is the particular value of potassium 
salts over sodium salts or the ordinary 
soda ash. 


I am also curious to know if Mr. Bar- 
rett has ever given thought to using CaCl, 
or if he ever tried experiments with that? 
This is as you know a very deliquescent 
salt. It will attract water from the air in 
a perfectly dry room, and make every- 


thing wet and soggy that it touches. So 


why wouldn’t it be just the thing to 
sprinkle over a burnt edge to prevent a 
re-kindle, or in case one has the oppor- 
tunity on a slow burning ground fire with 
few men, establish a “line of stoppage,” 
(or whatever you wish to call it), and 
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sprinkle it along such established line. I 
believe that a saturated solution would 
be best in water and the most economical. 


The powdered form of calcium chloride 
would sift through to the ground, and 
not come in contact with the pine-needles, 
brush, or grass, but the solution if sprin- 
kled over the fuel would adhere to it 
and last at least until the next rain. Noth- 
ing will burn that has that stuff on it. 


Calcium chloride (CaClz) costs ap- 
proximately 2.25 cents a pound, while 
potassium carbonate costs about 8.5 cents 
a pound, so in comparing the two chemi- 
cal compounds, I have come to the con- 
clusion that the calcium compound for 
the use of fighting and extinguishing for- 
est fires would be much more efficient and 
economical. 

I am wondering therefore, if the Cen- 
tral States Forest Experiment Station, 
have ever tried both compounds, and 
reached a conclusion. I hope that this 
will be of interest, and would appreciate 
your attention. 


Cordially yours, 
Roy D. WELLs, 
Chief, Falmouth Fire Dept. 


Epitor’s Note: The above letter has 
been forwarded to the Central States For- 
est Experiment Station. Should other 
readers have had any experience in using 
the chemicals mentioned a report on such 
use would be acceptable for publication. 
Mr. Wells, is a past president of the 
Cape Cod Forestry Association, and is 
located in a region of many brush and 
forest fires. 
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Manuscripts NEEDED 


The oversupply of manuscripts which 
characterized the past year has been cleared 
and new material is being solicited. Ar- 
ticles should be on original topics, tech- 
nical or scientific, and of more than pure- 
ly local interest. Particularly desired are 
articles on actual accomplishment in the 
broad field of forestry, whether on details 
of management, the development of new 
equipment, results of methods of cutting, 
marketing problems, or the like. 

Manuscripts must be complete and in 
good order as to leaders, phraseology, 
typing, titles to illustrations, and_ ter- 
minal references (arranged according to 
JouRNAL standards). Carbon copies on 
onion skin cannot be accepted. 

EMANUEL FRITz, 
Editor. 


BBR 


Doincs OF THE EXECUTIVE SECRETARY, 
NovEMBER 15TH, TO DECEMBER 8TH 


The Executive Secretary’s report of his 
doings for this issue of the JournaL had 
to be compiled a week earlier than usual 
because of the necessity of leaving on the 
night of December 8th, for San Francisco 
for the annual meeting of the Society. 

November 17th to 19th was spent in 
Louisville, Kentucky in attendance at the 
annual meeting of the Central States For- 
estry Congress and in evening conference 
of the Central States Forest Experiment 
Station Research Council. An admirable 
opportunity was afforded the Executive 
Secretary at this meeting to make con- 
tacts with and make the acquaintance of a 


number of members of the Society. Also,) 
because of the large number of Society 
members in attendance, the Congress to an 
extent took on the aspects of a regional 
meeting of the Society itself. The reso- 
lutions it adopted, therefore, all of them: 
passed on thoughtful preliminary dis-- 
cussions, are of interest to the Society) 
members as a whole. They appear fur-- 
ther on in this section of the JOURNAL. 


On Saturday, November 26th there was: 
a meeting of the Council in the office of | 
the Society in Washington, attended by’ 
President Granger, Paul G. Redington, 
Ralph S. Hosmer, C. R. Tillotson, C. F. 
Korstian, E. L. Demmon, S. B. Show and 
Austin F. Hawes. This meeting was 
called by the President because of the 
impossibility of having a quorum at the 
annual meeting of the Society at San 
Francisco. The week previous to this 
meeting was pretty well taken up with 
preparation for it. The Council gave 
much time and thought to the Society’s 
finances, past, present, and prospective, 
and to a program of action for the com- 
ing year in keeping with the financial 


limitations. : 


With the Reconstruction Finance Cor- 
poration, things are beginning to warm 
up in connection with the so-called refor- 
estation clause of the Emergency Relief 
and Construction Act of 1932. Two ap- 
plications under this reforestation clause 
have been received by the Reconstruction 
Finance Corporation and they are now in 
the process of going through the mill. 
A number of others are liable to follow. 
The possibility inherent in such loans of 
extending the application of sound forest 
management practices of privately owned 
forest property, and the chances thereby 
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of increased employment opportunities 
for professional foresters, has justified 
your Executive Secretary in keeping in 
touch with the proper officers of the Re- 
construction Finance Corporation. There 
will undoubtedly be more to report along 
these lines in subsequent months. 


Considerable time during the last two 
or three weeks has also been spent in the 
study of the white pine blister rust situa- 
tion and the problems it presents, and to 
conferences with S. B. Detwiler, Principal 
Pathologist, Blister Rust Control, and 
with the American Forestry Association. 
The white pine blister rust problem in 
the West is plainly of such national im- 
portance as to entail upon the Society the 
duty of taking a definite position as to 
what should be done about it. It is to be 
hoped that there will be time at the San 
Francisco meeting to bring the matter up 
during the business session. 


With the opening of Congress this 
_ week, prospective legislation on forestry 
matters, in which the Society is deeply 
concerned, promises to engage much of 
the Executive Secretary’s time and _at- 
tention in the near future. The joint 
hearing with the Director of the Budget 
on federal reorganization was reported 
last month. 


Another important legislative matter is 
the so-called Colton Bill which provides 
for orderly administration by the federal 
government of the public domain grazing 
lands. This Bill is substantially in ac- 
cord with the principals approved a year 
ago by the Council and should receive 
the Society’s active support. It will be 
remembered that last winter bills were 
introduced in Congress under the spon- 
sorship of the Administration for the dis- 
posal of the public domain which were 
not in accord with the above mentioned 
principals and which therefore the Society 
joined in opposing before the Congres- 
sional hearing. This unwise proposed 
legislation was thereby killed. The result 
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is the much more acceptable Colton Bill. 

In planning the Executive Secretary’s 
attendance at the San Francisco meeting, 
it was at first intended that he should so 
arrange his trip back to Washington as to 
visit the headquarters of several of the 
western Sections of the Society, particu- 
larly those who might be planning to 
hold their annual meetings during the 
next month or so. The pressure however 
of the above federal legislative activities 
and in addition the federal forestry ap- 
propriations themselves in which so many 
of the members of the Society are so di- 
rectly interested, threatens to necessitate 
the Executive Secretary’s return imme- 
diately upon the close of the annual meet- 
ing. Furthermore, the Society’s own finan- 
cial and other plans for the coming year 
must be perfected in their details and put 
into operation immediately. 

Unemployment relief within the ranks 
of the profession has continued to engage 
much time and attention. The results in 
terms of new jobs found for members, 
displaced by the economic upset, are as 
yet not enough to brag about but no ef- 
fort has been or will be spared in that 
direction. 

FRANKLIN W. REED, 
Executive Secretary. 


%B% 


RESOLUTIONS—CENTRAL STATES FORESTRY 
: CONGRESS 


ECONOMICS AND APPROPRIATIONS 


WHEREAS, in times of depression and 
economic stress, many persons have ap- 
parently lost sight of the fact that con- 
servation of natural resources means the 
saving, restoration and economic use of 
national wealth, and 

WHEREAS, many persons are demanding 
a curtailment of all governmental enter- 
prises, regardless of the great harm that 
may be done by arbitrary, penny-wise 
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retrenchment in essential projects, and 

WHEREAS, proper forest management 
contemplates a proper utilization of land 
and is essential to the economic welfare 
of the nation, and 

WueREas, expenditures for forestry and 
conservation are essentially of a self- 
liquidating character. 

THEREFORE, Be It RESOLVED, that the 
Central States Forestry Congress be un- 
alterably opposed to curtailment of essen- 
tial conservation projects undertaken by 
the federal government and the various 
states, and urge members of Congress and 
members of the legislatures of the various 
states to discriminate carefully between 
essential and unessential projects, in their 
efforts to effect economies. 

Be Ir FurtHer ReEsoLven, that copies 
of this resolution be sent to members of 
Congress from the Central States and to 
the Governors elect and chairman of the 
finance committees of the legislatures rep- 
resented in the Central States Forestry 
Congress. 


REORGANIZATION OF FEDERAL EXECUTIVE 
DEPARTMENT 


WHEREAS, it is recognized that a reor- 
ganization of the federal executive de- 
partment is a necessary economy in re- 
ducing the excessive cost of duplication of 
effort, and 

WHEREAS, such a reorganization has 
been authorized by Act of Congress of the 
United States, and 

Wuereas, forestry is essentially an 
agricultural activity being vitally related 
to crop production and a proper land 
use program. 

THEREFORE, Be IT REsoLvep, By the 
Central States Forestry Congress in con- 
vention assembled that the proper con- 
centration of all forestry and other or- 
ganic conservation activities of the fed- 
eral government should be in the Depart- 
ment of Agriculture, and 

Be Ir FurrHer ReEso.vep, that copies 
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of this resolution be sent the President 
of the United States, the President-Elect: 
the Bureau of the Budget and such mem. 
bers of Congress as may appear desirable 
in furthering this concentration of for- 
estry and conservation in the Department: 
of Agriculture. 


LAND ACQUISITION 


Wuereas, the federal government has 
definitely established a policy of public for- 
estry through the national forest policy,, 
through acquisition of land for national] 
forest purposes, through codperation with: 
the several states in forest fire protection, . 
and in the distribution of forest planting: 
stock and through reforestation on fed-. 
erally owned forests, and 

WHEREAS, the present condition of de-: 
pression and economic stress has resulted | 
in reduced federal appropriations for 
these very essential purposes, and 

WueEreEas, the removal of marginal and 
submarginal land from crop production is 
essential to economic recovery of the na- 
tion in the establishment of a proper land 
use program, and 

Wuenreas, such land should be placed 
in production of the crop to which it is 
best suited—namely a forest crop prop- 
erly protected and administered. 

THEREFORE, BE It RESOLVED, by the 
Central States Forestry Congress in con- 
vention assembled that the Bureau of the 
Budget and the Congress of the United 
States be urged to restore and increase 
the appropriations for the acquisition of 
land for national forest purposes, for the 
proper improvement, maintenance and 
protection of the national forests and for 
cooperation with the states for forestry 
purposes on the basis that these activities 
of the federal government are essential 
to economic recovery and to the adequate 
protection and development of the na- 
tional organic resources. 

Anp Be It FurtHer REsoLvED, that a 
copy of this resolution be sent the Direc- 
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tor of the Budget, the Chairman of the 
House Appropriations Committee and the 
Secretary of Agriculture. 


WOOD VS. SUBSTITUTES 


WHEREAS, we recognize the importance 
of sustained markets for forestry products 
as a proper incentive to the practice of 
forestry, and 


WHEREAS, the per capita consumption 
of wood products in the United States has 
been decreasing, causing distress of many 
holders of large tracts of timbered lands. 


BE It RESOLVED, that we go on record 
as favoring the use of wood products in 
preference to other materials wherever 
wood is as good or better than the sub- 
stitute; and, therefore, 


Be It FurTHER RESOLVED, that we ex- 
tend to the forest products industries our 
good offices in cooperating with them in 
promoting the wise utilization of the 
products of the forest, in recognition of 
the fact that utilization is an important 
factor in any program of conservation. 


ANNUAL MEETING OF SOCIETY OF AMERICAN 
FORESTERS 


WHEREAS, the Wisconsin section of the 
Society of American Foresters and the 
city of Milwaukee, Wisconsin, have ex- 
tended an invitation to the Society of 
American Foresters to hold its annual 
meeting in 1933 at Milwaukee, Wisconsin, 
and 

WueEreas, the holding of such a con- 
vention at Milwaukee will give a decided 
impetus to the forestry movement in the 
Central States Region: 

THEREFORE, Be It ReEsoLvepD by the 
Central States Forestry Congress in con- 
vention assembled at Louisville, Ken- 
tucky, November 17th to 19th, 1932, that 
we join with the Wisconsin section of the 
Society of American Foresters in urging 
that Milwaukee, Wisconsin be designated 
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as the meeting place for the annual meet- 
ing of the Society of American Foresters 
in 1933. 


Anp BE It Furtuer ReEsoLven, that a 
copy of this resolution be furnished the 
Executive Secretary of the Society of 
American Foresters. 


TAX REVERTING LANDS 


WHEREAS, a “new public domain” is 
in process of being acquired by the sev- 
eral states or counties through tax rever- 
sion, and 

Wuereas, the greater portion of such 
land is marginal and submarginal for 
agriculture but is best suited for forest 
purposes, and 

WueEREAS, the reforestation, protection 
and management of such land affords 
many intangible returns to the public in 
addition to the direct return from the for- 
est products grown. 


Now, THEREFORE, Be It REsoLveD by 
the Central States Forestry Congress in 
convention assembled at Louisville, Ky., 
that the governors of the several states be 
urged to appoint a special committee of 
representative citizens of their states to 
study the entire situation surrounding the 
tax reverting lands, the policy to be 
adopted in making these lands return to 
the public their maximum value and the 
legislation required to make possible their 
proper administration as a part of an ex- 
panded system of publicly owned forests 
to the end that the lands best suited for 
forest purposes be made productive. 


EROSION 


WuerEAs, the rapid runoff of water 
from non-agricultural, marginal and sub- 
marginal lands contributes so largely to 
the flood problem of the Mississippi 
River and its tributaries, and 

WueEreEas, the eroded soil material 
from all such lands adds so greatly to 
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the silt burden carried by the river and 
causes such depositions as to require con- 
stant and costly dredging of the channel 
in order to maintain navigation and com- 
merce, and 


Wuereas, heretofore engineering meth- 
ods have been depended upon almost ex- 
clusively, stream control and the réle or 
function of natural vegetative cover in 
controlling runoff and erosion at the 
source has been given little attention, and 


WHEREAS, it is expedient that an imme- 
diate and authoritative determination be 
made as to how far and under what con- 
ditions these natural methods can be used 
in practical stream flow regulation and 
erosion control, and 


WHEREAS, there was introduced by the 
Hon. Scott Leavitt at the 3rd session of 
the 71st Congress H. R. 17346 designed 
specifically to authorize the United States 
Department of Agriculture to make the 
investigations, tests and experiments re- 
quired for such adequate and authorita- 
tive determination. 


Now, THEREFORE BE IT RESOLVED, that 
a similar bill be introduced in the next 
session of Congress and when so intro- 
duced that the proper officers of the As- 
sociation recommend to the United States 
Senate and House of Representatives the 
prompt consideration and enactment of 


said bill. 


EDUCATION 


WHEREAS, it is generally recognized 
that the solution of the problem of proper 
land use would be of distinct benefit to 
the nation and to the states represented by 
this congress, and 


Wuereas, the solution of this problem 
will depend in a considerable degree upon 
the practice of forestry, and 

WHEREAS, the perpetuation of farm 
woods and forests is dependent to a large 
degree upon the future action taken by 
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the youth of America in the dispositior 
of this and other natural resources: 

THEREFORE, Be It RESOLVED, that in 
recognition of this need the Central States 
Forestry Congress assembled in its thir 
annual session stresses the necessity fon 
an adequate understanding of the princii 
ples of forestry by all agricultural stu 
dents in land grant colleges and other 
colleges of agriculture throughout this 
region, and urges adequate training of 
all prospective farm managers, teachers 
and county agents in the proper handling 
of farm woods and, 

HEREBY RECOMMENDED THAT: 

1. Colleges of agriculture in this re-- 
gion include in their respective curricula: 
one required course in the principles of! 
forestry, and 

2. One course in farm woodland man- 
agement to be made a definite part of the 
curriculum of prospective agricultural 
teachers, county agricultural agents and 
extension specialists. 

Anp BE IT FurTHER RESOLVED that a 
representative committee be appointed by 
the Central States Forestry Congress to 
bring this matter to the attention of the 
proper authorities of such institutions, 


urging upon them the adoption of such 
program. 


ENDORSEMENT OF ROOSEVELT POLICY 


Wuereas, the President-Elect, Franklin 
D. Roosevelt, has indicated his interest in 
reforestation and conservation and has 
proven his sincerity in this matter by his 
program in the State of New York and 
has indicated his interest in forestry in 
the Central States. 

THEREFORE, BE Ir ReEso.vep, that the 
Central States Forestry Congress endorses 
his program of public forestry, and offers 
its cooperation and assistance in the ac- 
complishment of his program calling at- 
tention to the urgent need for the ex- 
panded program of proper land use and 
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reforestation, since expenditures for this 
purpose are essentially self-liquidating 
and replete with potentialties for the re- 
lief of unemployment. 


REORGANIZATION AND OBJECTIVES 


WHEREAS, it is the sense of this meet- 
ing that the maintenance of an adequately 
protected and wisely managed forest cover 
on land chiefly suitable for forest growth 
in the Central States region is basic to: 


1. Necessary future supply of timber 
-and other wood products. 


2. Watershed. protection. 


3. Prevention and control of destruc- 
tive soil erosion. 


4. Conservation of game, fish, and oth- 
er desirable wild life resources. 


5. Preservation of scenic assets. 


6. Development of outdoor recreational 
resources. 

THEREFORE, BE It RESOLVED, that it is 
the sense of this meeting that the Central 
States Forestry Congress be pledged to 
the development of codrdinated programs 
for promotion of the following essential 
land-use objectives: 

1. Organized prevention and control of 
forest fires on all lands needing sys- 
tematic protection. 

2. Prevention of over-grazing of farm 
woodlands. 

3. Encouragement of the practice of 
private forestry on lands suitable for 
private ownership. This will involve in 
many cases removal of certain economic 
handicaps, such, for example, as excessive 
taxation. 

4. Establishment of coédrdinated systems 
of public forests. 

5. Flood 
protection. 

6. Prevention and control of destruc- 
tive soil erosion through codrdination of 
forestry practice, agricultural engineering, 


control through watershed 
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farm management or any other essential 
means or activities. 


7. Best economic use of sub-marginal 
agricultural land and depleted forest land. 


8. Plan-wise development of game, fish, 
and other desirable forms of wild life re- 
sources. 


9. Preservation of scenic assets, through 
public acquisition or strict governmental 
regulation. 


10. Development of outdoor recrea- 
tional resources, adequate to the needs of 


the public. 


11. Codrdinated research in forestry 
and related conservation activities. 


12. Establishment of adequate forestry 
instruction in secondary schools and col- 
leges. 


13. Creation of such active public in- 
terest in forestry and related conservation 
activities as will result in local, state and 
federal legislation essential to the realiza- 
tion of these objectives, and 

Be It FurtHer REsoLvep, that the 
President of the Central States Forestry 
Congress be authorized and directed to 


appoint, with the advice of the Board of 


Directors, an executive committee with 
one member from each state comprised in 
the territory of said Congress to formu- 
late and recommend to the President and 
Board of Directors, prior to March 1, 
1933, a plan for effective and vigorous 
prosecution of the thirteen objectives here- 
in above set forth, including plans for 
financing the same. 


USE OF RESOLUTIONS 


Wuereas, limited distribution and un- 
planned use of resolutions makes the 
work of a resolution committee futile and 
worthless, and 

Wuereas, widespread distribution and 
fully planned use of resolutions, often 
with appropriate letters of transmittal, 
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provides an effective way for the Congress 
to pass on to others its opinions and 
decisions, for purposes of support, pub- 
licity or education. 

Now, THEREFORE, BE IT RESOLVED, 
that the Central States Forestry Congress, 
through its officers, make adequate ar- 
rangements for the most advantageous 
distribution and use of the resolutions 
passed by this Congress. 


E. G. WIESEHUEGEL, 


Chairman, Resolutions Committee. 
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A RESOLUTION 


There follows a resolution offered by 
C. F. Korstian at Council Meeting in 
Washington, November 26, 1932. The 
Council approved, and directed that it be 
printed in the JOURNAL. 


FRANKLIN W. REED, 


Executive Secretary. 


The Society of American Foresters de- 
sires to emphasize the need for coordi- 
nated fundamental research in all phases 
of forestry and in the factors affecting 
the forest, including not only trees, but 
associated herbaceous and shrubby vegeta- 
tion, fungi, bacteria, insects, wild animal 
life, soils, soil organisms, and geological 
formations. 

Fundamental research in forest biology, 
requiring continuous funds to safeguard 
protracted investigations, can appropri- 
ately be conducted in endowed institutes 
of forest biology. Institutes for this pur- 
pose have been recommended by a Com- 
mittee of the Society of American Forest- 
ers and by Dr. I. W. Bailey and Dr. H. 
A. Spoehr in “The Réle of Research in 
the Development of Forestry in North 
America.” The Society believes that the 
establishment of fully equipped and ade- 
quately financed research institutes of for- 
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est biology will greatly advance forestry 
in the United States, and that such insti) 
tutes would receive the hearty cooperation 
of the United States Forest Service, tha 
several state forest services, forestry anc 
biological associations, and foresters anc 
biologists generally. 


SECTIONAL REPRESENTATION 


Sectional representation in the member- 
ship of the Society’s executive council, 
proposed by the Allegheny Section int 
1930, has been approved in principle by 
several sections. Admitting that it is some+ 
what disturbing to raise this question so¢ 
soon after the adoption of the Hare sys-; 
tem of national elections, some of us be-! 
lieve that further changes, if beneficial 
to the Society, should not be opposed. We: 
believe that the advantages and benefits 
of sectional representation are so out- 
standing that the plan will meet with uni- 
versal approval when thoroughly under- 
stood. 


The Hare system has real merit, but 
nation-wide elections no longer meet the 
requirements of the Society of American 
Foresters. Too many of our members are 
forced to vote blindly for nominees un- 
known to them, or known by name only. 
Nominees who write prolifically or who 
occupy certain kinds of positions are fa- 
vored by the nation-wide elections, where- 
as others in our profession are effectively 
barred from election because their work 
is local in scope and their names are not 
widely known. 


By this criticism there is no intent to 
infer that our council members have not 
been able men of the highest integrity, 
or that the present system of elections 
was set up to favor certain groups of 
foresters. Nothing could be further from 
the truth. But, with the development of 
the Society and the growth of the Sec- 
tions, the writer believes that the present 
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system of elections does not give the 
Society a truly representative council. 


There is another reason for favoring 
Sectional Representation. If we would 
have a strong Society—which we all want 
—every member must participate actively 
in its affairs. Except for occasional at- 
tendance at national meetings, most of us 
find our activities confined to our local 
Sections. Therefore the organization of 
strong, active Sections is vital to the 
health and life of the parent Society. At 
the present time the Sections have no di- 
rect or forceful way of expressing their 
opinions, because they have no direct rep- 
resentation, except by accident, in the 
government of the parent Society. In- 
nocuous resolutions which may or may 
‘not receive attention are now the only 
outlets for Sectional opinions. However, 
if members of the Sections elected their 
representatives to the Council, the Sec- 
tions, the Council and the Society would 
all be strengthened thereby. 


It has been proposed that a Section 
can now secure representation by nomi- 
nating and electing one of its members 
to the Council. Undoubtedly some of the 
larger Sections can and will do this, but 
at best this is a make-shift expedient that 
avoids the principle of direct representa- 
tion upon which the theory of American 
government is founded, and leads directly 
to sectionalism and fractionalism, which 
must be avoided. 


Several plans for putting Sectional rep- 
resentation into effect have been pro- 
posed, and discussion of their relative 
merits has to a great extent clouded the 
main issue. Do we, or do we not, favor 
the principle of sectional representation? 
Let us decide that issue first, and if the 
answer is affirmative, the ways and means 
of making it operative can be considered. 


Wituis M. Baker, 
Columbus, Ohio. 
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ADAM SCHWAPPACH 
1851-1932 


To most American foresters only a 
name, Dr. Schwappach was, in a very 
real sense, the leading forester of his 
generation. Born in Bamberg, Bavaria on 
November 2, 1851 (just eighty-one years 
ago the day this is written) he studied at 
the now defunct Aschaffenburg Forest 
School and at the University of Munich, 
which in 1872 granted him, at the age of 
twenty-one, a Doctor’s degree. 


Following the usual years of military 
training, a period of practical experience 
on various forests lead to his appoint- 
ment in 1876 to the staff at Aschaffen- 
burg, and five years later (when not quite 
thirty years old) to a professorship at 
the University of Giessen. Five years 
later saw him at the Eberswalde Forest 
Academy as a member of its staff; loyal 
Bavarian though he was, he served the 
Prussian State for nearly half a century 
until his death on February 9 of this 
year. 


Of Dr. Schwappach it may truly be 
said that he was master of all phases of 
forestry. His writings attest the ubiquity 
of his knowledge. Best known, perhaps, 
for his yield tables for the most impor- 
tant north European species, he was also 
a keen investigator in the field of silvicul- 
ture (particularly in sources of seed and 
in the introduction of exotic species, i. a. 
the Douglas fir) and its relation to wood 
technology where he first established the 
influence of site on quality of wood pro- 
duced. 

Dr. Schwappach was a prolific author. 
He wrote numerous text books and con- 
tributed to the encyclopedic handbooks so 
dear to the German soul. Thus in Lorey’s 
Handbuch der Forstwissenschaft (history 
and administration) and in the Neudamn 
Ranger Manual, Dr. Schwappach’s con- 
tributions are notable. 
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Though he never came to America, his 
interest in American forestry was great. 
He wrote a little gem of an elementary 
book entitled Forestry which was trans- 
lated and republished in England and has 
enjoyed wide popularity. 

Dr. Schwappach was deeply interested 
in the development of private forestry 
practice. He was one of the founders of 
the Association for Private Foresters in 
Germany and greatly helped to build up 
the private Ranger School at Templin. 


During my study semester (1911-1912) 
at Eberswalde, I came to know and to 
love Dr. Schwappach, not alone for his 
great technical attainments but also for 
his great soul. Men and institutions de- 
lighted to do him honor—among them 
our own Society of American Foresters 
of which he was an honorary member. 


Dr. Schwappach is survived by his 
widow and by two daughters, Mrs. Bell 
of London and Mrs. (Forstrat) Bertog 
of Berlin. 

A. B. RECKNAGEL, 
Cornell University. 


FORTHCOMING 
EVENTS 


Section Meetings 


Winter Meeting 
New England Section 
February 6-7, 1933 
Hotel Carpenter 
Manchester, N. H. 


New York Section 
February 4, 1933 
State College of Forestry 
Syracuse, N. Y. 


Section secretaries are welcome to 
use this box for announcing their 
meetings. Copy should be in the 
hands of the Editor or Executive 
Secretary one month before date of 
publication. 
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ANNOUNCEMENT OF CANDIDATES FOR MEMBERSHIP 


The following names of candidates for membership are referred to Junior Mem- 
bers, Senior Members and Fellows for comment or protest. The list includes all 
nominations received since the publication of the list in the December JouRNAL, with- 
out questions as to eligibility; the names have not been passed upon by the Council. 
Important information regarding the qualifications of any candidate, which will en- 
able the Council to take final action with a knowledge of essential facts, should be 
submitted to the undersigned before February 10, 1933. Statements on different men 
should be submitted on different sheets. Communications relating to candidates are 


considered by the Council as strictly confidential. 


‘FOR ELECTION TO GRADE OF JUNIOR MEMBERSHIP 


Name and Education 


Besley, Lowell 
me corel! U., B.S., ’26; Yale U., 
Nis E32. 
Bruner, Marlin H. 
Penna. State, B.Sc.F., ’31; Yale 
Ws M-F.;"32. 
Childs, Edward Coffin 
Yale U., B.A., ’28, M.F., °32. 
Hunter, George D. 
N. Y. State College of Forestry, 
B.S., ’29. 
Inskeep, Alonzo 
Penna. State; U. of Wash., B.S.F., 
2; Yale’ U., M-F., °32. 
Kimberly, John Taylor 
Yale U., B.S., ’31; M.F., ’32. 


Margolis, Reuben 
Duke U., B.A., ’29; Yale U., M.F., 
"a1 

Melick, Max Anderson 
U. of Mich., B.F., ’31, M.S.F., ’32. 


Rouillier, Napoleon E. 
U. of N. H., B.Sc., °31; Yale U., 
M.F., °32. 

Smith, Lloyd F. 
U. of Kansas, B.A., ’30; Yale U., 
M.F., °32. 

Tomlinson, Harry R. 
Yale U. B:S., 30, M.F., 31. 

Van Camp, John Lloyd 
U. of Toronto, B.Sc.F. ‘22, 3yrs. 
Forest Pathology (No degree). 


Title and Address ® 


Forest Assistant, Duke Forest, Duke 
University, Durham, N. C. 


Working for Ph.D., Yale 
School, New Haven, Conn. 


Forest 


Employee of Beryllium Development 
Corp., of N. Y., Norfolk, Conn. 
Assistant Forester, New York Power 
and Light Corp., 631 N. Pearl St., 
Albany, N. Y. 

Forester, Allegheny County, Bureau 
of Parks, Broughton, Pa. 


Field Assistant, Allegheny Forest 
Experiment Station, (Temporary), 
197 Alden Ave., New Haven, Conn. 
Unemployed, 705 N. Queen St., Dur- 
ham, f 


Unemployed, care Mrs. C. W. Mel- 
ick, Ypsilanti State Hospital, Ypsi- 
lanti, Mich. 

Unemployed, Goff’s Falls, N. H. 


Graduate Student, Yale School of 
Forestry, New Haven, Conn. 


Unemployed, 44 Bradley Ave., East 
Haven, Conn. 

Nursery Superintendent, Michigan 
State College, Forestry Dept., East 
Lansing, Mich. 


Proposed by 
Appalachian Section 


New England Section 


New England Section 


New York Section 
Allegheny Section 
Allegheny Section 
Appalachian Section 
Ohio Valley Section 
New England Section 
New England Section 


New England Section 


Ohio Valley Section 


FOR ELECTION TO GRADE OF SENIOR MEMBERSHIP 


Byrne, John B. 
Wof- Calit., BS: °24. 
Member, 1926.) 
Shulley, Frederick J. 
Penna. State, B.F., ’22; Yale U., 
M.F., ’24. (Junior Member, 1925.) 


(Junior 


Supervisor, Nantahala N. F., Frank- 
lin, N. C 


District Forester, Tennessee Forest 
Service, Knoxville, Tenn. 


Appalachian’ Section 


Appalachian Section 


C. F. KorstIan, 
Member of Council in Charge of Admissions. 
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LIVES OF GAME ANIMALS 


BY ERNEST THOMPSON SETON 


8 Volumes 50 Maps 1500 Illustrations 3110 Pages 
Regular Price $40.00 — Special Price $20.00 


To Members Only of The Society of American Foresters 


Each of the 8 volumes measures 742 x 10 x 1% inches. The binding is sturdy green buckram with gold 
stamping on backstrap and front cover. Tops are stained yellow to harmonize with binding. 


‘“‘An exhaustive treatment, (of game animals), bringing together not only the observation of a 
life time, but a wealth of detail from the records of farmers, hunters, mammalogists and other 
scientists. .. . A book for the reader who wants authoritative data that are not too overwhelm- 
ing, as well as for the scientist, who will find in it a source book of accurate and well 
arranged facts.”’ 


Take advantage of this very special price to members of the Society and place your order today. 


SOCIETY OF AMERICAN FORESTERS 
Suite 810, Hill Bldg., 839 17th St., N. W., Washington, D. C. 


Forest Cover Types of the Eastern United States 


A valuable contribution to forestry literature is the final report of the 
Society’s Committee on Forest Types. 97 forest types are listed giving composi- 
tion, occurrence, importance, associates, place in succession and variants and 
synonyms. A comprehensive table contains common and botanical names of tree 
species. Price, 50 Cents A Copy. 


SOCIETY OF AMERICAN FORESTERS 
Suite 810, Hill Bldg., 839 17th St., N. W., Washington, D. C. 


TREES OF WASHINGTON 


The Man The City 
By ERLE KAUFFMAN 


$1.00 a Copy 
T HE story of the Tree and the two Washingtons—the Man and the City—is the most _ 


fascinating in the romantic history of a romantic nation. The book will bring to you 

a vivid picture of George Washington’s love for trees; every important reference to 
his trees he made in his diaries; the trees of Mount Vernon; the tree history of Washing- 
ton, the Capital City, and many other interesting facts. 


Send your order to 


SOCIETY OF AMERICAN FORESTERS 
810 HILL BUILDING, WASHINGTON, D. C. 


SERVICE TO MEMBERS 
If you want information and prices on books, fire-fighting equipment, 
personal equipment—in fact, equipment and supplies of any kind, write the 


SOCIETY OF AMERICAN FORESTERS 
810 HILL BLDG., WASHINGTON, D. C. 


aN SOCIETY OFFICERS 


Officers and Members of Council 


President, C. M. Grancer, Forest Service, Washington, D. C. 
Vice-President, Joun D. Guturiz, Forest Service, Portland, Oregon. 
Secretary-Treasurer, Paut. G. Repincton, Biological Survey, Washington, 


Council 


D. C. 


The Council consists of the above officers and the following members: 


Term expires 


NALPH 9: HOSMER. iDyee, Gil, BS} 1, I) Damion 
Cirrton D. Howr Decwol Oss oA fa HA WrGieee eee 
SEUART By SHOW. DecwoleelO33ue Cant KORSTIANS see sees 
CiLaupE R. TiLLorson_._. Dec. 31, 1933 Huco WINKENWERDER.......-.. 


Member in Charge of Admissions 
C. F. KorstiaAn 


Executive Officers 


Term expires 
Dec. 31, 1935 
Dec. 31, 1935 
Dec. 31, 1935 
Dec. 31, 1935 


F. W. REeEp, Executive Secretary L. AupREY WARREN, Business Manager 


810 Hill Bldg., Washington, D. C. 


Editor, Journal of Forestry 
EMANUEL Fritz, 231 Giannini Hall, Berkeley, Calif. 


Section Officers 


Allegheny 


L. E. Staley, Chairman, Secretary, Dept. of Forest & Waters, Harrisburg, Pa. 
K. E. Pfeiffer, Vice-Chairman, Asst. State Forester, 1411 Fidelity Bldg., Balto., Md. 
H. F. Round, Secretary, Forester’s Office,-Pa. R. R. Co., Philadelphia, Pa. 


Appalachian 
Dr. J. V. Hofmann, Chairman, N. C. State College, Raleigh, N C. 


J. H. Buell, Vice-Chairman, Appalachian Forest Experiment Station, Asheville, N. C. 


1. H. Sims, Secretary, Appalachian Forest Experiment Station, Asheville, N. C. 


California 


S. B. Show, Chairman, U. S. Forest Service, San Francisco, Calif. 
George Cecil, Vice-Chairman, Chamber of Commerce, Los Angeles, Calif. 
Russell Beeson, Secretary, U. S. Forest Service, San Francisco, Calif. 


Central Rocky Mountain 


John H. Hatton, Chairman, U. S. Forest Service, Denver, Colo. 
H. D. Cochran, Vice-Chairman, U. S. Forest Service, Denver, Colo. 
Lynn H. Douglas, Secretary-Treasurer, U. S. Forest Service, Denver, Colo. 


Gulf States 


Fred B. Merrill, Chairman, State Forester, Jackson, Miss. 
G. H. Lentz, Vice-Chairman, U. S. Forest Service, New Orleans, La. 
A. R. Spillers, Secretary, U. S. Forest Service, New Orleans, La. 
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Intermountain 


Thornton G. Taylor, Chairman, Utah Agricultural College, Logan, Utah. 
Arthur G. Nord, Vice-Chairman, U. S. Forest Service, Salt Lake City, Utah. 
G. W. Craddock, Jr., Secretary, Intermtn. Forest & Range Exp. Sta., Ogden, Utah. 


Minnesota 


Dr. H. L. Shirley, Chairman, Lake States Forest Exp. Sta., University Farm, St. Paul, Minn. 
L. W. Rees, Secretary-Treasurer, Div. of Forestry, University Farm, St. Paul, Minn. 


New England 


A. C. Cline, Chairman, Harvard Forest, Petersham, Mass. 
H. J. MacAloney, Secretary, Northeastern Forest Exp. Sta., 355 Prospect St., New Haven, Conn. 


New York 


Hugh P. Baker, Chairman, N. Y. State College of Forestry, Syracuse, N. YG 
H. C. Belyea, Secretary, N. Y. State College of Forestry, Syracuse, N. Y. 


Northern Rocky Mountain 


Phillip Neff, Chairman, U. S. Forest Service, Missoula, Mont. 
Dr. E. E. Hubert, Vice-Chairman, University of Idaho Forest School, Moscow, Idaho. 
G. M. DeJarnette, Secretary, N. Rocky Mt. For. Exp. Sta., Missoula, Mont. 


North Pacific 


F. V. Horton, Chairman, U. S. Forest Service, Portland, Ore. 

R. E. McArdle, Secretary-Treasurer, 514 Lewis Bldg., Portland, Ore. 

Vice-Chairman, Oregon: F. P. Keen, 501 Lewis Bldg., Portland, Ore. 

Vice-Chairman, Washington: W. G. Weigle, 4722 16th Ave. N. E., Seattle, Wash. 
Vice-Chairman, British Columbia: F. M. Knapp, Forestry Dept., U. of B. C., Vancouver, Can. 
Vice-Chairman, Hawaii: L. W. Bryan. 

Vice-Chairman, Alaska: M. L. Merritt, U. S. Forest Service, Juneau, Alaska. 


Ohio Valley 


Shirley W. Allen, Chairman, School of Forestry and Conservation, Ann Arbor, Mich. 
T. E. Shaw, Secretary-Treasurer, Purdue University, Lafayette, Ind. 


Ozark 


Hi. R. Koen, Chairman, Russellville, Ark. 
Glen Durrell, Vice-Chairman, Okla. Forest Service, Broken Bow, Okla. 
Charles A. Gillett, Secretary, Extension Service, Little Rock, Ark. 


Southeastern 


J. Hall, Chairman, 1412 Barnett Natl. Bank Bldg., Jacksonville, Fla. 
us Hadley, Vice-Chairman, Lake City, Fla. 


S: 
E. 
W Moore, Secretary-Treasurer, c/o James D. Lacey Co., Jacksonville, Fla. 


Southwestern 


Quincy Randles, Chairman, Forest Service, Albuquerque, N. Mex. 
D, A. Shoemaker, Vice-Chairman, U. S. Forest Service, Albuquerque, N. Mex. 
Stanley F. Wilson, Secretary, U. S. Forest Service, Albuquerque, N. Mex. 


Washington 


J.P. Kinney, Chairman, Indian Office, Dept. of Interior, Washington, D. C. 
Alfred E. Fivaz, Vice-Chairman, Bureau Plant Industry, Washington, D. C. 
Perkins Coville, Secretary, U. S. Forest Service, Washington, D. C. 


Wisconsin 


H. Basil Wales, Chairman, U.S. Forest Service, Milwaukee, Wis. 
A. G. Hamel, Secretary, 4420 W. Wright St, Milwaukee, Wis. 


WOODSMAN’S MANUAL 


By AustTIN Cary 


THOROUGH tevision, with much new matter, of Mr. Cary’s well-known “Manual for 
Northern Woodsmen.” Of the older edition, American Forests said, ‘Within the 
three hundred pages of this handbook may be found the essence of practical woods- 

manship. It is one of those rare books which prove indispensable alike to field man and 
student.” The new Manual continues to deserve this high praise. It covers all standard 
branches of timber work:—timber-land surveying; the making of forest maps; surveying of 
wood and logs; methods of estimating timber; how to reckon with the growth of timber; 
and much useful miscellaneous information. $3.00 a copy postpaid. 


HARVARD UNIVERSITY PRESS 
8 RANDALL HALL, CAMBRIDGE, MASS. 


UNIVERSITY OF MAINE 


ORONO, MAINE 


The Forestry Department offers a four year undergraduate curriculum, leading to 
the degree of Bachelor of Science in Forestry. 

Opportunities for full technical training and for specializing in forestry problems 
of the Northeast. Eight-weeks’ camp course required of all Seniors in Forestry, in 
practical logging operations, on Indian Township, Washington County, Maine, under 
faculty supervision. 


For catalog and further information address 


JOHN M. BRISCOE 
PROFESSOR OF FORESTRY 


~The FOUR L a 
CT The Journal of 
um ews Pacific Coast Logging 
and Lumber Manufacturing 


PORTLAND, OREGON Ww 


Articles published regularly on reforestation, selective logging and other 
subjects of interest and value to anyone connected with forestry. 


Among the contributing authors are men well known in forestry work, including: 


E. T. ALLEN, Western Forestry and Conservation Association 

C. S. CHAPMAN, Forester, Weyerhaeuser Timber Company 

LYNN F. CRONEMILLER, Oregon State Forester 

C. M. GRANGER, U. S. F. S., Washington, D. C. 

JoHN D. GuTuRiz, Asst. Regional Forester, Portland, Ore. 

BE. J. HAnzuiK, U. S. Forest Service 

GrorGgn OC. Joy, Washington State Forester 

GEORGE W. PHAVEY, Dean, School of Forestry, Oregon State College 
HucoO WINKENWERDER, Dean, School of Forestry, University of Oregon 
JoHN B. Woops, Forester, Long-Bell Lumber Company 


Subscription price, $2 per year, includes a magazine the first of each month, 
; and a newspaper the fifteenth. 


Dependable Fire Fighting Equipment 


THE WAJAX UNIT 


WAJAX 
Model DDV 


Tue successful performance of the WAJAX Forest Fire Pump for long periods 


of time and under severe conditions, is ample evidence of 


Power Capacity 


These facts speak for themselves: 


Length of Hose Elevation Pressure 
14%” RANGER-SPECIAL above pump at pump 
5000 feet 300 feet 180 Ibs. 

200 feet nil 120 Ibs. 


Durability Simplicity 


Length stream Capacity in 


and size tip U. S. Gals. P. M. 
35 ft. 4” 45 
00 sft) 24 60. 


Note the well balanced ratio between pump and motor revealed by the above figures taken from actual — 
tests. Proving the WAJAX has both the pressure to force a workable fire stream to high elevations 
through long lines of hose, and capacity to supply either six nozzles siamesed from one pump or a 


large volume of water for smothering purposes. 


Important and outstanding features of the WAJAX unit— 


Ample pressures and capacities. 
Low R.P.M. 

20 ft. self priming suctional lift. 
Immediate starting. 

Portable design (weight 104 Ibs.). 


Low upkeep cost (gas consumption 0.42 U. S. gal. per hour). 


Moderately priced. 


For speed in laying hose lines use 


RANGER-SPECIAL FORESTRY HOSE 


Built specially for forestry work, it will stand the gaff and is best for the purpose. Just enough 
sweatage to protect hose from burning when drawn over smouldering embers. Very low frictional loss. — 


Is strong and flexible. 


Write for information on any subject dealing with the use of forestry hose and forest fire pumps, such 
as the organization of pump crews, method of drying hose, layouts for various types of pumping such as — 
relief valve hook-up to enable efficient pumping where water supply is limited. 


FENWICK-REDDAWAY MFG. CO. 


NEWARK, NEW JERSEY 


